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Foreword 
The manuscript for this book was written by M. M. Jones in the late 1970s. 
By that time, he had been associated with the Department of Agricultural 
Engineering at the University of Missouri-Columbia for six decades. He tells 
the story of the department in a casual and modest manner. Those who 
knew Mr. Jones and any segment of the department's history will attest that 
he did more to shape the destiny and attainments of the department than 
any other individual. 
The history of the department is well documented by Mr. Jones from its 
early beginnings through the 1940s. He had assembled many notes for later 
decades and material for the appendices when he became ill and had to 
forgo further research. Since this book is characterized by the style of 
writing that was his trademark, no effort has been made to add to his 
material other than to update some of the terms of employment of 
individuals. Thus, the last chapter is called, "Sample Activities of the 1950s 
and Later." This book is dedicated to students in both the College of 
Agriculture and the College of Engineering who have taken or will take 
courses in the Department of Agricultural Engineering. 
Donald B. Brooker 

CHAPTER 1 
Early 
Beginnings 
About the middle of the last century, movements were developing in 
Missouri and also in other parts of the country for practical education of 
benefit to farmers and workers in industry. Most of the colleges and 
universities at that time were liberal arts schools which provided instruction 
in academic subjects but none in agriculture. When courses in agriculture 
were finally organized in colleges and universities, they were quite general, 
were taught mainly by lecture, and nearly always included some subjects 
that are now classified as phases of agricultural engineering. It seems 
appropriate, therefore, to outline some of the early history of instruction at 
the University of Missouri and the establishment of the College of 
Agriculture. 
One man who was particularly influential in the cause of agricultural 
education in Missouri was George Clinton Swallow. He was a native of 
Maine, a graduate of Bowdoin College, and had served as principal of 
Hampden Academy. While at that school he had secured a grant of land 
from the state of Maine to be used for the teaching of agriculture . Swallow 
came to the University of Missouri in 1852 as professor of chemistry, 
mineralogy, geology, physiology, and anatomy. In 1870 he became professor 
of agriculture and in 1872 Dean of the College of Agriculture. His name 
appears frequently in historical accounts of the early development of the 
University and of the College of Agriculture. 
Dean F. F. Stephens, in his "History of the University of Missouri," 
states that: 
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Swallow was commissioned to draw up a manifesto for an 
agricultural meeting held in Columbia on June 5, 1852. He told 
the farmers that wonderful progress had been made in almost 
every phase of life except agriculture. To the meek and 
laisse-faire argument that farmers were doing well enough if 
let alone, he replied that if that attitude were taken they would 
soon find themselves in the rear of the procession, eating 
nothing but com cake and bacon. Swallow referred to the 
endowments in eastern colleges for the education of doctors, 
lawyers and ministers, yet there was no school where the 
science of agriculture was taught. He proposed a school in 
which the farmers would be taught to improve the stock of 
domestic animals, to plant the best variety of staples and to 
introduce new varieties for cultivation, to use improved 
agricultural implements and modes of culture, and to intro-
duce systems of cultivation to prevent the exhaustion of the 
soil. He wanted the sons of farmers to be taught all those 
sciences pertaining in any way to agriculture. Largely as an 
outgrowth of this meeting, the Missouri State Agricultural 
Society was organized the next year in Boonville . . . 
It is reasonably certain that Dr. Swallow included some aspects of 
agricultural engineering in his lectures and teaching in 1852, the first year he 
was on the staff of the University. 
In 1853 Swallow resigned his position at the University to become state 
geologist. But in 1857 he returned to the University to resume his teaching 
work as professor of chemistry, mineralogy, geology, physiology, and 
anatomy, also retaining his position as state geologist. During this time, he 
gave public lectures on scientific agriculture, and in 1858 offered a course in 
agricultural technology at the University, a course which doubtless con-
tained material now included in agricultural engineering. However, his 
early efforts at establishing instruction in agriculture were not successful, 
and it was more than a decade later before serious attempts were again made 
to organize a viable program of instruction in agriculture. 
The Morrill Act of 1862 
During the decade of the fifties the demands for schools of agriculture and 
mechanic arts grew throughout the United States, and on December 14, 
1857, the Honorable Justin S. Morrill of Vermont introduced a bill in the U.S. 
House of Representatives to provide grants of land to the states for the 
endowment, support, and maintenance of colleges of agriculture and 
mechanic arts. While this bill passed both Houses of Congress, it was vetoed 
by President Buchanan. However, a similar bill passed by Congress four 
years later was signed by President Abraham Lincoln on July 2, 1862. This 
act provided, among other things, that any state receiving benefits from the 
act maintain "at least one college where the leading object shall be, without 
excluding other scientific and classical studies, and including military 
tactics, to teach such branches of learning as are related to agriculture and 
the mechanic arts." 
This act was the beginning of a great educational movement in the 
United States. It marked the beginning of instruction in practical work 
definitely benefiting the farmers and the working classes. 
Location of the College of Agriculture 
In looking at the history of these times, it seems almost miraculous that the 
University even survived. Immediately upon passage of the Morrill Act 
much controversy began as to its meaning-whether there should be one or 
more colleges in Missouri, and where it, or they, should be located. This 
occurred during the Civil War, which had greatly embittered and divided 
people, particularly in Boone Country and central Missouri. Several bills 
concerning a College of Agriculture and its location were introduced into the 
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Missouri legislatures before one was finally passed in 1870, eight years after 
passage of the Morrill Act. This bill authorized a College of Agriculture and 
Mechanic Arts to be located at Columbia as part of the University. It also 
provided for a School of Mines to be located in southeast Missouri, with this 
school to receive one-fourth of the funds coming from the grant of lands. 
The bill was signed by Governor McClurg on February 24, 1870. The School 
of Mines was later located at Rolla. 
As an inducement to have the College located at Columbia, Boone 
County donated $30,000 in cash to be used for erecting buildings and 
making improvements needed by the College, as well as for making 
improvements on a model or experimental farm of not less than 640 acres 
convenient to the University grounds. This farm was to be donated by 
Boone County in addition to the $30,000 in cash. 
The 1869-70 edition of the University catalogue with announcements 
for 1870-71, contains the following plans for instruction in the new College 
of Agriculture and Mechanic Arts: 
This department of the University will, at once, so far as is 
practical, be put into operation. No means will for a consider-
able time, accrue from the agricultural lands for the support 
of special professors and teachers; but much that is appropri-
ate to an Agricultural course* is already taught, and the 
course will be enlarged and adapted to instruction proper for 
the Agricultural and Mechanical College. 
Arrangements will be made so that students desiring it can be 
employed in the University garden . . . or for making 
improvements, and thus earn, means to meet a portion of 
their expenses. 
The next University catalogue (1870-71) lists a Department of Mineral-
ogy, Geology, and Botany, with G. C. Swallow, A.M., M.D., as professor 
of agriculture, geology, and botany. It also contains this statement: 
Not a dollar has yet been received from the congressional 
land grant, yet a professor of agriculture has been appointed 
(Honorable G. C. Swallow, late state geologist) and superin-
tendent of the farm appointed, also a horticulturalist, and 
courses have been organized in the science of agriculture. 
This edition of the University catalogue contains a more complete 
report of the College of Agriculture and Mechanic Arts in the appendix. It 
was written by Professor Swallow and stated that the: 
"The words, college, department, school and course were often used indiscriminately in 
early University bulletins, catalogues, and reports. 
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College was located in Columbia on May 3, 1870, a Professor 
of Agriculture was elected in September 1870, with six pupils. 
There were 29 later in the year with eight or ten others in 
irregular attendance ... There were deep, strong and 
outspoken prejudices in the minds of the aged and influ-
ential, that no collegiate technical education could be made 
practically useful to the farmer. This impression had a 
marked influencE: over those who most needed its advan-
tages, and indeed all pupils and teachers. And besides the 
farm and horticultural grounds were in no condition to attract 
pupils. The farm generally was in bad condition; its fences 
and field, meadows and pastures, and woodlands, and vine-
yards, and orchards, and gardens, had been neglected, or in 
part, badly cultivated. 
Other deficiencies and difficulties were also described in great length. 
The 1871-72 University catalogue gives information regarding a Depart-
ment of Civil Engineering. Apparently, the only instructor or professor 
was Major J. W. MacMurray. He was also the teacher in charge of the 
Department of Military Science and Tactics. Various topics are listed under 
civil engineering, and also this statement: 
For students in the Agricultural Department a special course 
is designed, embracing the simpler methods of farm survey-
ing and practical farm engineering. 
Topics listed for this special course include farm architecture, roads, 
fences, underdraining, supplies of water, landscape gardening, and in-
struction in building bridges and culverts. It is not certain, however, that 
this course was actually taught. If so, it appears to have been for only one 
year. 
The proposed course of study in agriculture in the new College of 
Agriculture and Mechanic Arts as outlined in a report to the curators and 
governor for the year ending June 8, 1871, was visionary and unduly 
comprehensive, including courses in chemistry, botany, anatomy and 
physiology of man and animals, veterinary surgery, entomology, mineralo-
gy and geology, climatology, mechanical philosophy, astronomy, mathe-
matics, English language and literature, political economy, and finally, 
agricultural technology, which included, how to bui,ld, manage, or operate 
buildings, fences, orchards, vineyards, gardens, nurseries, lawns, soils, 
farm architecture, water supply, crops, farm machinery, roads, drainage 
and animals. Instruction in even a reasonable number of these subjects 
would seem to have been quite superficial. Moreover, instruction was 
principally by lecture. Not surprisingly, the work of the College of 
Agriculture and Mechanic Arts did not prosper. 
7 
Professor Swallow Appointed Dean 
Soon after the appointment of Professor Swallow as dean in 1872, people began to hold him responsible for lack of real progress. There were no 
textbooks or bodies of knowledge upon which to base courses of instruc-
tion in the new field of agriculture and, what is more important, no trained 
teachers. Equally lacking were adequate funds for hiring teachers, for buying apparatus, or for improving and equipping the University farm to 
serve as a practical laboratory. 
The University and the College were criticized for using College of Agriculture funds for hiring teachers of subjects other than agriculture. Under the Morrill Act, such hiring was legal, but did not sit well with the 
many critics. Finally, in 1882, Dean Swallow was dismissed after more than 30 years of faithful service as state geologist, as professor of various 
sciences and agriculture, and finally as dean of the College of Agriculture. He was doubtless a man of vision and ahead of his time. In 1930 one of the 
early buildings on the University campus, the one in which geology was 
taught, was, in his honor, named Swallow Hall-a belated recognition of his early services to the University. 
The Missouri Plow Trials of 1877 
One of Dean Swallow's innovations began on May 16, 1877, when a series 
of plow trials was held on the College farm and adjacent lands under the joint auspices of the Missouri Agricultural College, the Boone Country Grange, and the Boone County Agricultural and Mechanical Association. According to a very complete report in the 1876-77 University catalogue, 
there were 50 entries from six different states, "representing many of the best manufacturing establishments on the continent." According to the 
report, "the attendance was large and enthusiastic and all present were pleased and instructed by the grand display of instruments, by the skill 
with which they were managed, and the perfect work which they 
executed." 
The report, which is many pages long, includes pictures of the various plows and gives detailed data and results of the trials. The trials were 
apparently well organized and expertly conducted, particularly consider-ing the equipment available and conditions prevailing at that time. It could be presumed that one purpose of the trials was to publicize the College of Agriculture and to counter some of the adverse criticism of that period. The plow trials may be considered the first research work in agricultural 
engineering conducted by the University of Missouri. 
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J. W. Sanborn Appointed Dean of Agriculture 
In 1882 following the dismissal of Dean Swallow, Jeremiah W. Sanborn, a 
native of New Hampshire and a graduate of the New Hampshire College 
of Agriculture, was appointed dean of the College of Agriculture and 
Mechanic Arts. Troubles that plagued his predecessor's administration 
were still around, and prevented a real take-off in the development of the 
College. Dean Sanborn did conduct several experiments of a very practical 
nature, however. These experiments were on the feeding of livestock, 
testing of varieties of wheat and corn, mulching of potatoes, and other 
practical problems of farmers, including one experiment on the draft of 
wagons. Bulletins reporting the results of these experiments were pub-
lished in catalogues of the University and in reports of the State Board of 
Agriculture. The experiment on the draft of wagons appears to have been 
the second one in the general field of agricultural engineering conducted at 
the University of Missouri, the first one having been the 1877 plow trials. 
Some years later the experiment on the draft of wagons was extended 
and the results reported in two bulletins: Bulletin No. 39 of the Agricultural 
Experiment Station on the "Influence of Width of Tire on the Draft of 
Wagons" by H. J. Walters, director, published in July, 1897; and Bulletin 
No. 52 on the "Influence of the Height of Wheel on the Draft of Farm 
Wagons" by T. I. Mairs, assistant in agriculture, published in October, 
1901. 
In the early 1920s, at the urgent suggestion of the then Dean, F. B. 
Mumford, the work on draft of wagons was updated and reported in 
Bulletin 237, "The Draft of Farm Wagons as Affected by Height of Wheel 
and Width of Tire" by J. C. Wooley and M. M. Jones, published in 
December, 1925. 
The Hatch Act 
In 1887 during Dean Sanborn's administration, Congress passed the Hatch 
Act, which provided for the establishment of agricultural experiment 
stations in the several states, and to that end, made available annual 
appropriations of $15,000. These were of great help in establishing the 
experiment stations, particularly the one in Missouri. The Missouri Agri-
cultural Experiment Station was established in 1888, the year after passage 
of the Act. Col. William H. Hatch, who was a Missouri congressman from 
Hannibal, was mainly responsible for the passage of the Hatch Act. 
Also in 1888, Dean Sanborn established a series of soils and crops 
experiment plots at the northeast comer of College Avenue and Rollins 
Street. These plots have long been known as Sanborn Field and constitute 
the oldest such experimental field west of the Mississippi. They are still 
maintained, and probably will continue to be used long into the future. In 
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1965 the National Park Service designated Sanborn Field as an historic landmark. 
It would seem logical for Dean Sanborn to have been appointed director 
of the Missouri Agricultural Experiment Station when it was first orga-
nized, but, apparently because of certain difficulties and criticisms of the dean, Dr. Paul Schweitzer was appointed instead. Dr. Schweitzer was a 
noted research chemist and teacher who had been on the University staff 
since 1872. He served just a little more than five months as director and 
then resigned. He was succeeded by Dean Sanborn who directed the 
station about a year before being dismissed as dean and director, much as Dean Swallow had been some eight years earlier. In 1926, however, the University conferred the degree of Doctor of Laws on Dean Sanborn in 
recognition of his early research work. 
Edward D. Porter Becomes Dean 
In August of 1889, Edward D. Porter was appointed dean of the College of Agriculture and director of the Agricultural Experiment Station. He was a 
native of Vermont and had served about ten years as dean of the 
agricultural college of the University of Minnesota before corning to Missouri. 
In the 1880s, teaching in the College of Agriculture had reached a very low ebb and consisted mainly of lectures on different agricultural subjects, including subjects now considered to be in the field of agricultural 
engineering. 
The 1883-84 and 1844-85 editions of the University catalogue 
contain the following statement: 
Instruction in Agriculture 
Instruction in agriculture is given mainly by lectures, text-
books being used in connection with the lectures when they 
are available. These lectures cover the history and develop-
ment of agriculture through early, medieval and modern 
times; the location, construction, and sanitary conditions of 
farm buildings; farm fences, and implements; drainage; 
tillage; soils, their origin, composition, physical properties, 
and how to improve them; plant nutrition, or fertilizing the 
soil both by yard manure and chemicals; farm crops, their 
history, improvement by breeding and selection, their culti-
vation, harvesting and preservation; veterinary science; farm 
law; stock feeding covering the laws of animal nutrition and 
the art of feeding; dairying, its art and science. 
Practically the same statement regarding lectures in agriculture, but 
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slightly enlarged, appears in each succeeding catalogue up to and includ-
ing the catalogue for 1889-90. 
In the next two editions of the catalogue, there appears a much larger 
and better organized list of subjects of lectures on agriculture, accompa-
nied by a list of "Books of Reference" which include Thomas' "Farm 
Implements." These two catalogues also give lists of courses arranged by 
semester in a four-year curriculum for agriculture. This curriculum consist-
ed mainly of courses taught in other departments of the University, 
including shop work and drawing in both both semesters of the first year. 
A course in agricultural engineering was listed in the first term of the 
fourth year. Also, in each of these two catalogues is a section called 
"Outline of Courses," giving information about various courses offered 
and including a paragraph on "Farm Engineering" as follows: 
As much instruction will be included in this study as will 
qualify students in Agriculture to perform intelligently the 
operations of land surveying, levelling, the location and 
construction of ditches, drains, farm and country roads. 
Apparently, the terms "agricultural engineering" and "farm engineering" 
mean the same in this context. 
The 1892-93 University catalogue indicates that lectures on farm imple-
ments and machinery were given in an agriculture course offered in the 
first year; and further that a course in agricultural engineering was given in 
the fourth year. The fourth year is described as follows: 
Agricultural engineering; selection of farms, location and 
construction of farm buildings; location, construction and 
repairs of public and private roads. 
In the 1893-94 University catalogue there are descriptions of the 
following 10 courses in agriculture. Professor J. W. Quick is listed as the 
instructor in all 10: 
1. Elementary Agriculture 
2. History of Agriculture 
3. Animal Husbandry 
4. Agricultural Engineering 
5. Experiments in Agriculture 
6. Dairy Husbandry 
7. Stock Breeding, 
Nutrition, Etc. 
8. Development of Methods 
in Agriculture 
9. Farm Economy 
10. Experiments and Thesis 
Work 
The first three courses were required for the two-year certificate in 
agriculture, the first five for the degree of Bachelor of Agriculture, and the 
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last five are indicated as electives in the third and fourth years and for 
graduate work leading to a Master's degree. 
Course No. 4 in Agricultural Engineering is described as: 
Selecting, buying, leasing, and laying out a farm; fences, 
drives, walks, lanes, private roads, trees, shrubbery; location, 
plans, and construction of buildings. First semester (fourth 
year). 
The course offerings in agriculture were essentially the same in the 
1894-95 catalogue, with Professor Quick again indicated as the instructor. 
1895-A Turning Point 
The year 1895 might be termed a point of take-off in the fortunes and 
development of agricultural engineering, the College of Agriculture, and 
even of the whole University. Dean Porter died on January 5 of that year. In 
his history of the Missouri College of Agriculture, a later dean, F. B. 
Mumford, says: 
12 
The year 1895 was a crucial one for the University and 
College of Agriculture. The administration of Dean Edward 
Porter had not improved the attitude of the friends of the 
College of Agriculture either in the General Assembly or 
among the farmers and horticulturalists of the state. True, 
there was not the turmoil and bitterness which characterized 
the Sanborn regime but· the same conditions prevailed and 
these seemed not to be satisfactory. The criticisms of bad 
management of the farm and livestock, lack of worthwhile 
instruction in agriculture and horticulture, and even improp-
er expenditure of funds continued. It was even claimed that 
funds which should have been used for the betterment of the 
College of Agriculture were expended for the upbuilding of 
other departments. The president and curator denied this 
charge but the mere claim caused many friends of the 
institution to be unduly suspicious. 
Mumford's history continues: 
The Board of Curators now had the problem of selecting a 
dean and director who could bring order out of chaos, 
harmony out of acrimony, success out of failure, and at the 
same time develop a real College of Agriculture. They select-
ed Professor Henry J. Waters, a graduate of the Missouri 
College of Agriculture in 1886 with a degree of Bachelor of 
Agriculture. Born at Center, Missouri, on Nov. 23, 1865, he 
was nearly thirty years old when called upon to pilot an 
educational institution which had been buffeted by many 
storms and had probably descended to its lowest ebb in 1895. 
The College Under H. G. Waters 
After his graduation from the Missouri College of Agriculture in 1886, Waters had become assistant secretary of the Missouri State Board of 
Agriculture. In 1891 he became professor of agriculture and agriculturalist 
to the experiment station of the state college of Pennsylvania, where he 
was until September 1895 when he came to Missouri as dean of the College 
of Agriculture. 
Quoting further from Mumford's history: 
He (Waters) was born on a Missouri farm. He understood 
Missourians and particularly was he familiar with rural 
Missouri. He had a knowledge of agriculture and agricultural 
science. He was a man of good common sense and had a 
far vision of the real possibilities of agricultural education. 
That he had support few of the previous deans had is also evident in 
Mumford's further account: 
The attitude of farmers generally was one of watchful wait-
ing. They were willing to have the new dean demonstrate 
that a College of Agriculture could be successful even if a part 
of the University. 
It was fortunate for Waters and the College of Agriculture 
that President R. H. Jesse (1891-1908) had great faith in the 
College and gave public expression on many occasions to his 
support of this division of the University. In Dr. Jesse's 
inaugural address he asked the question "In what should the 
University be developed first?" Answering his own question 
he "placed the development of the College of Agriculture 
and Mechanic Arts first, that this was second in importance 
to no other department." He consistently opposed the re-
moval of the College of Agriculture from the University and 
boldly announced his policy of raising the College to the 
standard of other professional schools in the University. 
After his resignation as dean, Waters wrote to Dr. Jesse in 
appreciation of his support of the College of Agriculture as 
follows: "I feel that I am indebted to you more than any other 
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· man for your steadfastness of purpose in this work through 
the vicissitudes of a difficult and stormy period in the history 
of the University." 
Dean Waters .and a small group of able, enthusiastic co-workers, most 
of them about his own age, had much to do with the rapid and sound 
development of the College and the improvement of its image among the 
citizens of the state in the late 1890s. Professor Mumford, who replaced 
Professor Quick in the summer of 1895, and M. F. Miller, who joined the 
staff in 1904 as professor of agronomy, were especially helpful in develop-
ing the work in agricultural engineering. 
Mumford was a graduate of Michigan Agricultural College, and for 
four years, was an assistant professor of agriculture there. The course 
offerings in the department of agriculture soon began to reflect Mumford's 
thinking. In the 1895-96 edition of the University catalogue, which carried 
announcements for the 1896-97 school year, is listed a course, "agricultural 
engineering," described as follows: 
Construction of barns, stables and other shelters; plans for 
building silos, fences, etc. Road building is considered with 
special reference to country roads. Some attention is given to 
farm implements and machines. For this purpose a self-
registering dynamometer has been provided. There is also a 
model of a horse for determining by experiments, the influ-
ence on draft of direction of traces, weight of horse, strength 
of hock muscles, etc., and also an appliance for measuring 
the resistance to tractive force of incline and obstruction. 
Professor Mumford. First Semester, Fourth Year, 8:30 T., Th., 
Sat. 
This course, which was offered along with others in the Department of 
Agriculture, remained essentially the same for the next several years. 
Professor Mumford is listed as the instructor for the course as well as for 
practically all of the other courses in agriculture, including animal hus-
bandry, soils and crops. In some years Dean Waters was listed as an 
instructor for one or two courses. 
In September, 1902, Dr. G. M. Tucker, B.S., Ph.D., joined the staff as an 
instructor in agriculture, teaching the agricultural engineering course along 
with others. Professor Mumford then taught courses only in animal 
husbandry. 
In the 1903-04 catalogue, a new course called "farm equipment" 
appears, presumably offered for the first time. It was described as follows: 
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Uses and values of construction material for farm buildings. 
Plans for general barns, swine pens, and poultry houses. 
Demonstrations of various mechanical problems of farm 
machinery, including the principles of draft. Dr. Tucker. 
Indicative of the steady growth of the College, in 1904, the Department 
of Agriculture was divided into two departments, one in agronomy and 
one in animal husbandry. In September of that year, M. F. Miller came to 
the University as professor of agronomy and head of the newly formed 
Department of Agronomy. He had been an assistant professor of agrono-
my at Ohio State University, from which he had graduated a few years 
earlier with a bachelor's degree in agriculture. He also had a master's 
degree from Cornell University. He was well qualified to teach both the 
courses in agricultural engineering offered in those early years as well as 
the other courses in the Department of Agronomy. In his undergraduate 
work at Ohio State University he had taken courses in farm shop work, 
mechanical drawing, farm machinery, and land drainage. He also had 
written a master's thesis on the development of reaping machinery, which 
had been published as Bulletin 103 of the Office of Experiment Stations in 
the U. S. Department of Agriculture. 
Professor Miller was among the eight new members elected to member-
ship in the American Society of Agricultural Engineers at its second annual 
meeting held at Champaign, Illinois, in December, 1908. His name appears 
in succeeding membership rolls through 1911, after which the publications 
of such rolls was discontinued. The membership of ASAE in the early 
years was made up largely of staff members in departments of agricultural 
engineering, rural engineering, farm mechanics, etc. in land-grant colleges 
and universities. The papers presented and topics discussed at the annual 
meetings were mainly on courses being developed and experimental work 
in engineering as applied to the farm. 
After Professor Miller had been at the University a year, there was a 
reorganization of the agricultural engineering courses offered in the 
Department of Agronomy. They were described in the 1905-06 catalogue: 
Agronomy 4a. Farm Architecture. A study of plans of farm 
buildings and methods of construction, the construction of 
fences and farm conveniences, the laying out of farms and 
the arrangements of buildings and lots. Lectures and prac-
ticums. Three times a week. 
Agronomy 5b. Farm Engineering. Farm drainage, road build-
ing, farm power, farm machinery and the principles of draft 
as applied to farm wagons and implements. Three times a 
week. 
Professor Miller and Arthur E. Grantham, an instructor in agronomy 
(he was listed as an assistant in the 1904-05 catalogue), were indicated as 
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the instructors in all courses in the Department of Agronomy, including 
the two courses in agricultural engineering. These courses apparently 
replaced the two previously offered courses which had been called 
Agricultural Engineering and Farm Equipment. The course in Farm Equip-
ment appears to have been offered for the last time in 1905-06. 
The two new courses (Farm Architecture and Farm Engineering) were 
listed in succeeding editions of the University catalogue, with only minor 
changes in descriptions until1912. Professor Miller and various assistants 
and instructors were indicated. 
Mumford Becomes Dean 
In 1909, after the resignation of Dean Waters, F. B. Mumford was 
appointed dean of the College of Agriculture. Much of the early develop-
ment and growth of agricultural engineering at the University of Missouri 
can be attributed to the effort and encouragement of F. B. Mumford and 
the leadership he provided over a period of 43 years. The abilities and 
characteristics which Mumford, in his history, attributed to Waters, might 
well be attributed to Mumford himself: "He was a man of good common 
sense, and had a far vision of the real possibilities of agricultural edu-
cation." He retired as dean in 1938. 
The First Appointee in Agricultural Engineering 
In 1912 Manly Alexander Raymond Kelley, with a B.S. degree in mechani-
cal engineering from Iowa State College, was employed as an assistant in 
agronomy to teach the courses in agricultural engineering. He was the first 
man employed with full-time responsibilities in this area. His appointment 
was for nine months beginning September 1, 1912. 
Following Kelley's appointment, the course offerings in agricultural 
engineering subjects were expanded and reorganized into four courses 
with the credit hours indicated in parentheses: Farm Buildings (4), Farm 
Machinery and Farm Motors (5), Construction Methods (3), and Farm 
Engineering (3). The latter course included surveying, land measurement, 
road building, tile drainage, and farm water supply and sanitation. These 
courses were not changed until1914. 
In the 1914-15 edition of the University catalogue, Kelley is listed as an 
instructor in agricultural engineering with a degree of B.S. in agricultural 
engineering, in addition to the degree in mechanical engineering. It 
appears that he had worked toward an agricultural engineering degree at 
Iowa State College during the first summer or two he had been in 
Missouri. Kelley remained at Missouri four years and was later employed 
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by the U. S. Department of Agriculture where he was prominent in its 
research work on farm buildings·. He and Professor J. C. Wooley, who 
became chairman of agricultural engineering in 1920, and Dr. Sam Broady, 
of the Dairy Department, were influential in establishing the Psychro-
Energetic (Climatic) Laboratory and research work on animal shelter 
requirements at the University of Missouri in 1946. 
Establishment of the Department of Agricultural Engineering 
In 1914 it was proposed that the Department of Agronomy be divided into 
three separate departments: Soils, with Professor M. F. Miller as chairman; 
Farm Crops, with Professor C. B. Hutchison as chairman; and Agricultural 
Engineering, with M. A. R. Kelley as instructor in charge. It would appear 
that this division was both logical and timely. Similar reorganizations were 
made about this time by several other land-grant colleges and universities. 
The reorganization had been recommended to Dean F. B. Mumford by 
Professor Miller, chairman of the old Agronomy Department and Professor 
Hutchison, who had been responsible for much of the work in farm crops 
included in agronomy. Professor Hutchison was a very capable and 
ambitious young man, who had received an offer of a position at Cornell 
University, but who had agreed to stay at Missouri if he could be given the 
chairmanship of a Department of Farm Crops. His conditions for remain-
ing were met, but even so he remained at Missouri only two years before 
accepting another offer to join the agronomy staff at Cornell . 
Dean Mumford approved the proposal of Professors Miller and Hutchi-
son and recommended. the reorganization to the executive board of the 
Board of Curators. The Board approved the departments of soils and farm 
crops, but not the department of agricultural engineering, and referred the 
recommendation back for further study, with a report to be made at the 
next meeting of the Board. Just why the part relating to agricultural 
engineering was not approved was not indicated. Perhaps some member 
of the Board did not favor expanding the work in agricultural engineering 
because of costs. Minutes of subsequent meetings of the Board contain no 
further mention or recommendation about initiating a Department of 
Agricultural Engineering. At any rate, at some stage the old Department of 
Agronomy was divided just as Professors Miller and Hutchison had 
proposed and as Dean Mumford had recommended and the work of the 
three new departments proceeded just as planned. 
There are discrepancies in dates given for the final establishment of the 
Department of Agricultural Engineering by different people who have 
written about the history of agriculture and engineering at the University 
of Missouri. Some have indicated 1914 as the date; others, 1916; and still 
others, 1917. However, 1914 seems most logical, as it is the date when the 
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old Department of Agronomy was actually divided into three depart-
ments, one being agricultural engineering, even though at that time it had 
only one staff member, an instructor who was put in charge. The 
Department first had a chairman in 1916, when, in addition to teaching, it 
began to develop definite programs in extension and research. 
With the establishment of the Department of Agricultural Engineering 
came some reorganization and expansion of courses. The 1914-15 edition 
of the University catalogue, with announcements for the 1915-16 school 
year, lists the agricultural engineering courses as follows: Farm Buildings (4), Farm Machinery (3), Special Investigations (2) or (3), and Construction 
Methods (2), with Kelley listed as the instructor for all courses. 
In addition, the agricultural engineering course list included the follow-
ing taught in other departments: Woodworking and Forging (2) and House 
Framing (2), with Mr. Griffith, Department of Manual Arts, as instructor; 
Farm Motors (2), with Mr. Wharton, Department of Mechanical Engineer-
ing, as instructor; and the following courses in civil engineering: Farm 
Surveying and Drainage (3), with Mr. Williams as instructor; Cement and 
Concrete Construction (1), with Professor Spalding, chairman of Civil 
Engineering, as instructor; Rural Sanitation (1), with Dean McCaustland of 
the School of Engineering as instructor; and Country Roads (1) with 
Professor Spalding as instructor. 
This reorganization of the agricultural engineering offerings remained 
in effect for two years until 1917 when some rather important changes 
began to be made. In 1917 a curriculum was adopted leading to a B.S. 
degree in agricultural engineering in the College of Engineering. It was 
also the year when the department came under the joint administration of 
the dean of agriculture and the dean of engineering. 
1916-17-A Period of Real Progress; 
Lehmann Becomes Chairman 
Doubtless, a turning point for agricultural engineering at the University of 
Missouri came in 1916. The groundwork had been prepared two years 
earlier by the division of the old Agronomy Department into three new 
departments. However, at that time the department was in the charge of a 
young instructor, M.A.R.Kelley, its only staff member. In the summer of 
1916 he resigned, and E. W. Lehmann came to the University on September 
1 as an associate professor and the first chairman of the department. He 
immediately took steps to establish the department on a sound basis. 
Fortunately, he had the active interest and support of both Dean F. B. 
Mumford of the College of Agriculture and E. J. McCaustland of the 
College of Engineering.* 
*It was officially known as the School of Engineering at that time, and was later named the College of Engineering. 
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Professor Lehmann was well qualified to undertake the work of 
chairman. He had earned a B.S. degree in Electrical Engineering at 
Mississippi State College, where he had been an instructor in physics for 
a time. He had also done graduate work at the University of Wisconsin and 
Cornell University. In 1913 he had gone to Iowa State College where he 
was on the staff for a time and while there had earned a degree in 
agricultural engineering. He was promoted to the rank of professor at 
Missouri in 1919 and resigned the next year to accept a position as 
agricultural engineering editor with Successful Farming in Des Moines, 
Iowa. 
Soon after Professor Lehmann came, course offerings of the depart-
ment were revised and improved, and the agricultural engineering sub-
jects formerly taught in the Departments of Manual Arts, Civil Engineer-
ing, and Mechanical Engineering were modified to better suit the needs of 
students in agriculture and agricultural engineering and then incorporated 
into courses taught in the Department of Agricultural Engineering. Later, 
three new courses were approved and became available for the first time in 
the 1918-19 school year. One was in rural sanitation, one in farm surveying 
and drainage, and one in farm shop work. Professor Lehmann was listed 
as the instructor for all courses. 
As previously mentioned, the first curriculum leading to a B.S. in 
agricultural engineering was adopted in the College of Engineering in 
1917. This curriculum included courses in mathematics through calculus, 
basic courses in science, engineering and agriculture, and courses in 
agricultural engineering. 
Conforming with practice in the College of Engineering, a fifth-year 
graduate program was adopted which lead to the degree of Agricultural 
Engineer. Such fifth-year programs were common in colleges of engineer-
ing at that time, but after some years they were dropped in favor of 
master's degree programs. 
Under the arrangement of joint administration by the two colleges that 
began in 1917, the dean and the faculty of the College of Agriculture 
approve courses to be taken primarily by students in agriculture, and the 
dean and faculty of engineering approve courses to be taken primarily by 
students in engineering. Budgetary matters are handled through the 
College of Agriculture. Similar administrative arrangements prevail at 
most other colleges and universities with departments of agricultural 
engineering. This arrangement at Missouri has proven satisfactory except 
for one or two short periods when the deans did not agree on all policies . 
Another step taken by Professor Lehmann to build a well-rounded 
department was to have Fred C. Fenton, a graduate of Iowa State College, 
appointed extension assistant professor of agricultural engineering begin-
ning December 1, 1916. 
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Buildings Used for Early Instruction 
in Agricultural Engineering 
Earliest instruction in agricultural engineering phases of general agri-
culture, given by Professor G. C. Swallow in 1852, doubtless had been in 
the first University building, which was destroyed by fire January 9, 1892. 
(The columns of this building still stand at the center of Francis Quad-
rangle.) The first organized courses in agricultural engineering in the early 
1890s were taught in Switzler Hall, the oldest building other than the 
Chancellor's home now on campus. This building was finished in the 
summer of 1872 and was first used the ensuing fall semester. It was named 
Scientific Building, though later called the Agricultural Building. Paid for 
in part by some $30,000 of the original $60,000 subscribed by Boone County 
and Columbia this building was finally named Switzler Hall in 1906 in 
honor of Col. W. F. Switzler, who was a prominent editor and publisher 
of The Missouri Statesman (an early Columbia newspaper), and a member of 
the Board of Curators as early as the 1880s. 
In 1906 a new agriculture building was completed which served for 
many years as the main building for the College of Agriculture. It was 
named Waters Hall in 1925 in honor of Henry Jackson Waters, Dean of the 
College from 1895 to 1909. It was in this building that M. A. R. Kelley, the 
first full-time appointee in agricultural engineering, had his office in 1912, 
and that Professor E. W. Lehmann had his office when he first joined the 
University in 1916. 
With the many administration changes and a new expanded depart-
ment, the need for adequate laboratory and classroom space became 
apparent. Another building, constructed at the same time as the Agricul-
tural Building, was called the Farm Machinery Building and served only 
for machinery storage and laboratory work. With the establishment of the 
Agricultural Engineering Department, it was immediately improved to 
serve as a home for the new unit. Built in 1906 at a cost of $4,935, the 
building consisted primarily of walls and roof with a floor of cinders and 
earth. New improvements converted the south end into a combination 
classroom and drawing room, an office, and a tool room; and they added 
an upstairs floor in the north end of the building. Much of the remaining 
space was improved to better serve as teaching laboratories. 
In addition to the changes described above, others were made from 
time to time as needs developed and money became available. Concrete 
floors were laid in other parts of the building, much of them finished in 
small portions at a time by students as part of their laboratory practice in 
construction methods. Over the years, partitions were built in the north 
end and other improvements made, much of the work there being done by 
staff and student labor. 
In the mid 20s, concrete blocks were made in the concrete laboratory 
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located in the northeast corner of the building and the blocks were used to 
construct walls around the open space on the east side of the building to 
form an open court. Later, a roof was built over this open court to provide 
additional shop and laboratory space. This building was later named the 
Agricultural Engineering Laboratory Building but was popularly called the 
"shop building." 
Disruption Due to World War I 
While the Department of Agricultural Engineering had made a fine start 
toward developing into a well-rounded and effective department in 1916 
and early 1917, this start was suddenly to receive a rather severe set-back, 
along with all other departments of the University; the United States 
entered World War I. 
In the spring of 1917, the University of Missouri, along with many 
other universities throughout the country, excused students for the re-
mainder of the academic year if they could work on farms to help with 
farm production or otherwise contribute to the war effort. Also many 
students enlisted or were drafted into the armed forces, and many 
members of the faculty were granted leaves of absence to enter military 
service or other war-related work. By October of 1917, 34 faculty members 
were in various forms of national service. Because of the decreased student 
enrollment, it was not necessary to provide replacements for them. This 
fact, fortunately, helped the University to live within an extremely tight 
budget. Before he had served the University a whole year, Fred Fenton, the 
newly hired extension engineer, was one of those to be given leave for 
military duty, effective September 27, 1917. 
Seven University of Missouri faculty and 75 students attended the 
officers' training camp at Fort Sheridan, Illinois, one of many such camps 
over the country. The Reserve Officers Training Corps (ROTC) was started 
in the fall of 1917, but was unable to provide all the junior officers needed; 
and was temporarily superceded in the summer of 1918 by the Student 
Army Training Corps (SATC) at the University of Missouri as well as at 
many other universities. Dean F. F. Stephens, in his History of the University 
of Missouri, stated that "the SATC was unsatisfactory to the Army, highly 
unsatisfactory to the colleges, and a nightmare for the students." After the 
war, units of ROTC were re-established at many universities and colleges, 
including the University of Missouri. 
In the fall of 1917, a faculty military company was formed with some 60 
to 80 members to provide some experience in military drill for the members 
and to help build up a win-the-war attitude among students. The company 
drilled three times a week. Professor Lehmann, the new chairman of the 
Department of Agricultural Engineering, was the first captain of the 
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company. Officers were changed from time to time to provide experience 
for others. 
In the spring of 1918, the Army .arranged for the University to train 
automotive mechanics for periods of 60 days. Groups of 320 men, later 
increasing to 650, came to Columbia. At first the groups lodged in Rothwell 
Gymnasium, with most of the training taking place in the livestock 
pavilion, which had been built in 1914, and the farm machinery building, 
the quarters of the new Department of Agricultural Engineering. Later, 
barracks were erected on the lawn west of the dairy building (now Eckles 
Hall), and shops were built and equipped at the northeast corner of Fifth 
and Maple Streets. (At that time, Maple Street was just one block long. It 
was later renamed and considered an eastward extension of Stewart 
Road.) 
The barracks on the west lawn were never occupied by more than one 
detachment, however, because the war ended in November, 1918. They 
were torn down the next spring and the lumber sold. The shop building at 
Fifth and Maple Streets, being of permanent construction, has been used 
by the University ever since for various purposes . For many years, it was 
used for industrial arts and industrial education, later by the Naval ROTC 
Department, and most recently by the Academic Support Center. 
As an aftermath of the war, two large old tractors, relics of the 
mechanics training program, remained on the ground northeast of the 
present Agricultural Engineering Building for a few years. One was a large 
Holt Caterpillar tractor with a single ground wheel out front. It was 
disposed of first. The last one to go was a large "big four" four-cylinder 
tractor with rear steel drive wheels eight feet high. It was unable to move 
under its own power and had become somewhat of an eye sore. About 
1923 Dean Mumford asked the department to make some disposition of it, 
so it was pushed out onto Rollins Street just south of Connaway Hall and 
headed east. It rolled down the hill and turned over in a gully on the north 
side of the pavement, where it remained until the depression in the thirties 
when someone cut it up and hauled it away for junk. 
The Influenza Epidemic of 1918 
In the fall of 1918, the epidemic of Spanish influenza was truly a nightmare 
for the University. On Monday following the opening of school, 70 
students had come down with influenza. University work was suspended, 
with suspensions continued from · day to day. Three weeks later, on 
October 26, the University was reopened, but for SATC students only, and 
they were confined to the west campus and required to wear gas masks in 
classrooms. On October 31, the University was opened to other students, 
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with all students and faculty required to wear gas masks. In the latter part 
of November, the epidemic became worse, and on December 6 the 
University was closed for the term. The old Welsh Military Academy, 
west of the M, K & T tracks, (now the Sigma Alpha Epsilon fraternity) 
along with the Kappa Sigma fraternity house and the top floor of 
Switzler Hall, were used as hospitals. Later, other chapter houses were 
also used as barracks or hospitals. 
So it is easy to understand that the educational accomplishment of the 
University in the fall of 1918 was practically nil. But with the war ended 
and the epidemic over in early 1919, the University quickly set itself to the 
task of recovery. 
Student enrollment began to increase rapidly after the war. Many 
students whose education had been interrupted returned. Additional 
impetus came from the Smith-Hughes (vocational education) Act which 
had been passed in 1917 to provide assistance in establishing and operating 
departments of vocational agriculture in high schools. The act also provid-
ed appropriations for training teachers in this field, so there was an 
increasing demand for courses in shopwork, farm machinery and other 
mechanical equipment, as well as for courses in livestock, poultry, soils 
and crops, and other phases of agriculture. Also, enrollments in the 
two-year winter short course in agriculture, offered to farm boys during 
the months of November through February, had increased greatly, thereby, 
imposing heavy teaching loads on the staff. 
Jones to Missouri 
In view of these increasing enrollments and the demands for special 
courses for those preparing to teach, a second position was authorized in 
the resident teaching staff of the Department of Agricultural Engineering, 
and I was appointed as instructor beginning September 1, 1919. I had 
grown up on a farm in north central Oklahoma and had had some 
experience with farm machinery and engines and tractors of that time. I 
had received a B.S. degree in electrical engineering from the University of 
Illinois in 1918. Following graduation, I had spent some six months in 
military service, first as an instructor in airplane engines at the School of 
Military Aeronautics in Austin, Texas, and finally as an enlisted man in an 
officers' training camp of the signal corps in Camp Meade, Maryland. 
After discharge from military service in December 1918, I succumbed to 
my growing interest in farm machinery and equipment, which was a 
rapidly developing field, and accepted employment in the Kansas City 
Branch of the Emerson-Brantingham Implement Company, a prominent 
manufacturer of farm machinery. This company was merged about 10 
years later with the J. I. Case Threshing Machine Company. Since it 
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developed that my work with Emerson-Brantingham was in the office as 
an inventory clerk, which did not especially appeal to me, I made appli-
cation for employment at three or four agricultural colleges. I was 
accepted at Texas A & M College as an instructor in automotive electricity 
and tractors in a special program for disabled veterans of World War I. 
However, in the early summer of 1919, I learned of an opening at the 
University of Missouri, applied, was accepted, and remained on the staff 
at Missouri until my retirement 47 years later. 
At the time I came to the University of Missouri, very few men in the 
country had degrees in agricultural engineering. Staff positions in depart-
ments of agricultural engineering, farm mechanics, farm engineering, 
rural engineering, etc., were generally filled by men with degrees in civil, 
electrical, or mechanical engineering, who had had experience in farming 
or farm-related activities. At that time, only one man in the country had a 
Ph.D. degree specifically related to agricultural engineering. He was E. A. 
White. His degree was from Cornell University, where he had written a 
thesis on the mathematics of plow moldboards. For a time he was head of 
the farm mechanics division of the Department of Agronomy at the 
Univeristy of Illinois before it became a Department of Agricultural 
Engineering. He later became head of the National Committee on Relation 
of Electricity to Agriculture which sponsored and coordinated much of the 
early work on farm use of electricity in the 1920s. 
In the early 20s, few deans of agriculture or of engineering had degrees 
higher than the master's level, and many department heads and staff 
members had only bachelor's degrees. An occasional professor, or dean, or 
even president of a university had no degree at all. 
Most young staff members in agricultural engineering, however, took a 
few graduate course along with their regular work or took an occasional 
summer off or a sabbatical leave to finish requirements for advanced 
degrees. I took a few courses in agriculture at the University and conferred 
frequently with various professors of agriculture to supplement my 
agricultural experience and engineering training. 
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CHAPTER2 
The Department 
During the 1920s 
Growth of the Department 
The mechanization of agriculture and the shift from animal to mechanical 
power was just getting started by 1920. The modernization of farm homes 
and other farm buildings was receiving added attention, as was the need 
for soil erosion control and the improvement of certain lands by drainage. 
The need for increased food production and the shortage of farm labor 
during World War I had given considerable impetus to the development 
and use of tractors and improved machinery. After the war, there was a 
need to help farmers with the selection and use of this new equipment as 
well as its repair and maintenance. 
The principal objectives of agricultural engineers in the 20s were to 
increase and improve farm production, to reduce the cost and drudgery of 
farm work, and to improve farm living conditions as much as possible. 
These objectives gave motivation and direction to much of our study, 
research, teaching, and extension work. Fortunately, a good foundation 
for the growth and development of our department had been laid in the 
years preceding 1920. 
During the three quarters and the summer session of the first year I was 
on the staff (1919-20), I taught 13 different classes with a total enrollment 
of 235 students, or an average of 18 or more per class. In addition, I had 
five students enrolled in individual special problems. The students were 
regular college students (including veterans, many of whom were older 
than I) and non-collegiate students in the four-month winter short course 
in agriculture. 
Teaching loads were heavy and continued to grow. Courses were 
revised and expanded to better meet the needs of our students; more 
research and e~tension work was done, all with a minimum of resources. 
Much use was made of students as laboratory assistants as well as for 
general work in improving our quarters and in building laboratory equip-
ment and apparatus. It was several years before our budget could provide 
a technician or a full-time secretary. 
I taught courses in the general field of farm power, farm machinery, 
and shop work while Professor Lehmann taught courses in farm buildings, 
rural sanitation, surveying, and drainage. 
As a part of the early courses in shop work, I had to include instruction 
in elementary blacksmithing, even though I had never had had such a 
course myself. Practically every engineering college at that time required a 
course in blacksmithing, and I normally would have taken such a course 
the last half of my junior year at the University of Illinois. However, as 
mentioned earlier, most universities in the country excused students at the 
mid-point of the second semester of 1917 if they could do work to promote 
the war effort, including work on a farm. I elected to be excused to go 
home and help my father with farm work, and thus was excused from 
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taking the course in blacksmithing. So to teach blacksmithing, I had first to 
learn it myself by studying books ~nd practicing at night in our shop.* 
When I joined the department in September 1919, the other staff 
members were Professor E. W. Lehmann, Chairman, Frank A. Meckel, 
extension instructor, who had been on the staff one year, and Miss Ruth 
Nowell, a part-time stenographer. Professor Lehmann resigned in the 
summer of 1920 to accept employment with Successful Farming in Des 
Moines, Iowa. 
Wooley Named Chairman 
J. C. Wooley was appointed professor and chairman, effective September 
1, 1920. He had two degrees from Iowa State Teachers' College and had 
served as a teacher, principal, and superintendent of schools in Iowa. He 
also had a B.S. degree in agricultural engineering from Iowa State College, 
had done some extension work there, and had served three years as head 
of the Department of Agricultural Engineering atfhe University of Idaho. 
He was, therefore, well qualified to head up the agriculture engineering 
work in Missouri which he did for the next 28 years, serving in that 
capacity longer than anyone else to date. He took over the teaching 
formerly done by Professor Lehmann, and I continued with the work in 
power and machinery and shop work. It developed that Professor Wooley 
and I were the only two who continued on the staff throughout the 1930s 
and 40s, and into the 50s. As our work developed and increased, various 
others served on the staff for periods'of from a few months to a few years. 
During the 1926-27 school year, I was on sabbatical leave to do graduate 
work at Iowa State College, and I received the degree of M.S. in 
agricultural engineering. In the year 1928-29, Professor Wooley was on 
leave doing graduate work at the University of California. In his absence, I 
served as department chairman. 
William C. Boney was an instructor during the academic year 1923-24. 
He had grown up on a farm in north central Missouri and had graduated 
from the University with a B. S. degree in agriculture with the class of 
1923. He was a valuable addition to our staff and taught farm power and 
machinery during the period of heavy enrollments. He also spent several 
weeks doing extension work laying out terraces. He later became a 
prominent and successful farmer near Windsor. 
Other instructors who served short periods were]. L. Campbell, who 
*Editor's note: M. M. Jones wrote the classic text book, "Shopwork on the Farm," first 
published by McGraw-Hill in 1941. The book was used by thousands of students (120,000 
copies of the English version were sold the first five years). The final revision was made in 
1955. The book was still widely used in the 1970s. 
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taught a summer course for vocational agriculture teachers in 1922, and M. 
D. Thomas, who taught a special short course for disabled veterans of 
World War I during the spring of 1923. 
Other staff members who served during the 20s are named in succeed-
ing pages in connection with their special fields of work. 
The Two-Year Winter Short Course 
A very important service of the College of Agriculture in the 20s and early 
30s was the two-year winter short course . Anyone over 16 could enroll. 
While most of the students were young men from Missouri farms, a few 
older, experienced farmers attended. The course was offered from Novem-
ber through February and was of a thoroughly practical nature, en-
compassing all phases of agriculture. The courses in farm machinery and 
equipment and shopwork were quite popular, and I even taught a course 
in building radio receivers for three terms in the early 20s. Broadcasting 
was then in its infancy, and small homemade sets, battery-operated and 
with head phones, were quite popular. 
Most, but not all, of the students had finished eight grades in the 
common schools. They did little reading and library work but were given 
much heavier schedules of classroom and laboratory work than were the 
regular college students . Classes were scheduled throughout the week, 
including Saturdays. The boys were serious and interested in their work, 
and many became top farmers in the state. A few finally enrolled in regular 
college courses and received bachelor' s degrees. At that time, a person 21 
years old could enroll in the College of Agriculture as a special student and 
take courses of particular interest without having graduated from high 
school. At least one student continued from semester to semester in such a 
status until he had completed all requirements for graduation except 
one-that of being admitted to the College as a regular student with a high 
school diploma. There was some question as to whether he could legally be 
given a degree, but fortunately the faculty, after considerable discussion, 
voted to grant the degree. He was Andrew Adam, who later became and 
was for many years one of the most prominent and successful county 
extension agents in the state. 
In the early 20s the short course was at its peak, with enrollments of 
over 200. It continued until the early 30s, when it was phased out. By that 
time, the work of vocational agriculture in the high schools had become 
well established and was providing farm boys with much of the practical 
instruction that had been given in the short course. 
During the four winter months, the short course practically doubled 
our teaching loads even though we made wide use of student assistants 
from the juniors and seniors of the regular college curriculum. 
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The Annual Farmers' Week 
The annual farmers' week was a special four-day short course for farm 
men and farm women, begun in 1910 and continued for about 25 years. It 
was held in January when farm people could best get away from their 
work. Because travel by automobile or bus was not practical, the farmers 
came by train, and most of them stayed the full four days, Tuesday 
through Friday. Rooms were arranged for them in private homes. Atten-
dance, at its peak in the early 20s, exceeded 2,000. During this week, 
regular college classes were dismissed, and lectures, discussions, and 
demonstrations for the farm people were held. These annual Farmers' 
Weeks were of real help in getting the College of Agriculture and the 
University more widely and more favorable known throughout the state, 
as well as helping those in attendance with their problems. 
An important feature of Farmers' Week was the Farmers' Banquet held 
on Wednesday or Thursday evening in Rothwell Gymnasium, with atten-
dance as high as 1,000 and tables occupying practically the entire gymnasi-
um floor. Guests were seated about 12 to a table, with staff members, 
including young instructors and their wives serving as hosts. Speakers at 
the banquets were provided by the State Board of Agriculture, which 
cooperated with the College in sponsoring Farmers' Weeks. 
At the end of the fourth term, semi-formal exercises were held to honor 
the graduates. To conclude one of these sessions, one of the graduating 
students was asked to lead the group in singing the University of Missouri 
alma mater song, "Old Missouri." Instead of singing "Old Missouri," 
however, he started off singing the fight song "I'm a son, a son of old 
Mizzou, to hell with old K. U."- and they all joined in lustily. 
While these Farmers' Weeks required a good bit of planning and 
preparation in addition to the work of conducting them, it was all pleasant 
and enjoyable work. The farmers were good students. They would ask 
questions and enter freely into discussions. 
Tractor Testing 
Another event during Farmers' Weeks in the early 20s was tractor testing, 
staged by the Department of Agricultural Engineering. Several of the 
midwest agricultural colleges had built dynamometers for testing the belt 
power of tractors. Most tractors then had belt pulleys (and others could be 
so equipped) because many of them were used for belt power to run 
machines like feed grinders, corn shellers, silo fillers, and grain threshers, 
as well as for pulling field implements. I built a prony brake dynamometer 
myself the first year I was at the University without the use of a single 
power tool. It consisted of a truss-type framework made of 8 x 8 inch oak 
29 
timbers on sled-type runners, with a pair of large pulley wheels mounted 
on a heavy steel shaft supported in large pillow-block-type bearings on top 
of the frame. One pulley was driven by belt from the tractor. The other 
pulley was of cast iron, 3 feet in diameter and with flanged edges so as to 
hold water when running. A stationary adjustable brake band with hard 
wood blocks was fitted to the outside of the pulley, so arranged to exert 
pressure on a platform scale. By measuring the speed of the wheel and the 
force exerted on the scale, the horsepower of the tractor could be figured. 
Since tractors were quite new at that time, farmers were interested in 
seeing some of them tested. A few of the agricultural colleges were even 
testing tractors for manufacturers. We tested one for the Rumley Company 
here at Missouri about 1920. In 1919, however, the State of Nebraska 
passed a law requiring tractors sold in that state to have a sample tractor 
tested by a state tractor testing board, with headquarters at the University 
of Nebraska. After the Nebraska official testing laboratory got into 
operation, tractor testing for manufacturers was generally discontinued at 
the various colleges, although some testing is continued even yet for 
teaching and research purposes. The Nebraska test results are now 
recognized and used worldwide. 
Tractors and Machinery for Class Instruction 
Through the years, farm machinery and implement manufacturers have 
generally been most cooperative in supplying suitable machines and 
tractors on loan for instructional purposes. Sometimes, this equipment 
would come directly from a factory but more often from a branch house or 
a local dealer. Before the days of iinproved roads, tractors and machines, 
even automobiles, were shipped to Columbia by railroad. To reduce 
shipping costs, machines were shipped "knocked down" or disassembled, 
and tractors were fastened down to the floors of flat cars. Disassembled 
machines were hauled from the railway station in trucks or wagons, and 
tractors were serviced before being driven under their own power. 
Machines on loan were generally assembled and adjusted by students as 
part of their instruction in farm machinery. 
After machines and tractors had been on loan about a year, they were 
sold to be replaced by later models. Much of this equipment was sold 
locally, but old tractors were often loaded on freight cars and shipped out. 
In the 20s and early 30s, we usually had from five to 10 tractors on loan 
for instructional purposes. Most of our students had never driven a tractor, 
and many had never driven an automobile, so instruction was given in 
driving and operating, as well as in selection, care, and maintenance of 
tractors. Some instruction and practice in tractor driving and in field 
operation was given until the early 40s. 
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Correspondence with Farmers 
Many farmers wrote to us about particular problems they had. Some 
inquiries would come directly to our department, but most would come to 
the College of Agriculture and then would be referred to the department 
best able to answer. Also, local farmers would come to our office to discuss 
their problems personally. In the 20s, when small gasoline engines were 
coming into use, farmers sometimes brought their engines to us for 
diagnosis and remedy of troubles. Usually, it was easy for us to help them. 
Even a good many of our mail inquiries were about engine troubles, and 
when they were carefully described, we were often able to suggest 
remedies. 
One time, a woman from south Missouri wrote for information on 
hydraulic rams, and apparently a secretary in the mailing room sent her a 
bulletin on sheep raising. A second letter from her explained that she 
wanted information on a kind of pump that would pump water from a 
stream by using the power of the flowing stream. Fortunately, this second 
letter was referred to us, and we supplied her information about hydraulic 
rams which were then often used in areas where there were springs. We 
had two or three hydraulic rams in our laboratory in the 20s. 
Another kind of letter frequently received was about the invention of 
some device or mechanism to perform some particular job or to improve 
the operation of a machine. These were somewhat more difficult to 
handle. Some proposals were difficult or impossible to evaluate. Others 
were obviously impractical or worthless, but it would be difficult to explain 
the reasons to the satisfaction of the person wanting an evaluation. I recall 
that one man wrote about increasing the power of a 5-horsepower engine 
to 20-horsepower by using a four-to-one gear mechanism. Such a mecha-
nism could not increase the actual engine power, of course, though it 
would enable the engine to pull or move a heavier load. The spe~d would, 
however, be correspondingly slower. 
Occasionally, we would get a request for the solution to a puzzle. One 
such request, referred to us by the dean, was to figure the time required to 
plow a field of a given length and width by using a 16-inch plow pulled at a 
given speed. I thought this could probably best be answered by the 
Mathematics Department and referred it there. That department sent it 
back to the dean, and he in turn, sent it to me a second time, with a 
notation this time of "Why not answer it?" I did so, and heard nothing 
further about it. 
For a few years after I came to the University, our secretarial help 
consisted of part-time student stenographers. They were generally quite 
good, particularly when we considered that they were young women who 
had recently had training in typing and shorthand but had had only 
limited experience. I myself had worked a as student stenographer during 
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my student days and would occasionally take dictation for Professor 
Lehmann and type up an urgent letter for him when our student 
stenographer was not on duty. 
Horses vs. Tractors in the 1920s 
There was considerable controversy during the 20s about the feasibility of 
using tractors on Missouri farms. It was during the heyday of the Horse 
Association of America, Chicago, with Wayne Dinsmore as its indomitable 
secretary. Sometime in the early 20s, there appeared in an issue of Farm 
Implement News a cartoon showing what was purported to be Dinsmore's 
arrangement for a power-take-off attachment for a horse. The horse's front 
feet were connected through levers and rods to a foot-operated grind-
stone-like mechanism on the horse's back which turned a rotary tumbling 
rod extending backward over his rump. 
On November 24, 1974, there appeared as a "Fifty-Years-Ago" item in a 
local Columbia newspaper, a note about a 13-year-old girl who was a 
student in a southern Boone County school and had won a prize from the 
Horse Association for an essay she had written on "Horse and Mule 
Production, Use and Sale in my Township." But in agriculture engineering, 
we found ourselves on both sides of the fence. Animal husbandry 
departments in colleges of agriculture were promoting the use of horses 
and mules, and agricultural engineers were assisting them in any way they 
could, while we were also assisting farmers in selection and use of tractors. 
One of the early chores or assignments I had when I joined the staff of 
the Agricultural Engineering Department was to help the Department of 
Animal Husbandry correct difficulties it was having with a four-horse, 
two-bottom gang plow. The four horses abreast would pull at an angle to 
the leftinstead of straight ahead, and the plow tended to run at a slight 
angle to the right, resulting in poor plowing as well as hard work for the 
horses. The trouble, of course, was that the center line of pull by the team 
was too far to the left of the center of the load. The only way to avoid this 
was to use a "strung-out," or tandem hitch, so the horses could pull 
straight ahead on the center of the plow load. Such a hitch used two horses 
just in front of the plow and a second pair of horses ahead of the first two, 
with suitable eveners in the hitch to equalize the load between the horses. 
Another variation was to hitch three horses abreast just in front of the 
plow and two ahead in the lead team. Still another method which some 
preferred was to use two horses in the rear and three in the lead team. 
Suitable double-trees, single-trees, eveners, etc., were easily made to 
equalize the load between the horses with the various kinds of hitches. The 
Horse Association as well as colleges of agriculture distributed plans for 
these various hitches. 
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At best, the tandem hitches were somewhat complicated, and the 
driving of the team required a reasonable degree of horsemanship and 
patience. At one meeting of farmers on the campus sometime around the 
middle 1920s, an enthusiastic young staff member in animal husbandry 
arranged for a plowing demonstration with the horses hitched "strung-
out" instead of abreast. The horses probably had never been hitched that 
way before, nor was the driver accustomed to handling horses so hitched. 
Unfortunately, the demonstration ended when the teams and hitch got 
tangled up and broke the tongue out of the plow. 
During this early period of the 20s, I frequently was called upon to act 
as a troubleshooter for farm machinery and equipment used on the 
University farms and experimental plots. Small single-cylinder engines 
were coming into use for driving the mechanism of grain binders, for 
pumping water and running small concrete mixers, grain-and-seed-clean-
ers, etc. While these engines were great labor-savers, they were subject to 
frequent minor troubles, and I was often called to locate the trouble and 
start the engines. 
The Vaughs Go to India 
In 1921 Mason Vaugh received a B.S. degree in engineering, with a major 
in agricultural engineering, the second one granted by our College of 
Engineering. (The first such degree had been granted to D. D. Moss in 
1920. Moss worked for a steel company in the East, and later was the 
owner of the Moss Engineering Company in Fort Wayne, Indiana.) 
Mason's work as a student in the College of Agriculture, like that of many 
others, had been interrupted by military service in World War I. After the 
war, he returned and finished work for his B.S. degree in agriculture in 
1919 but stayed on in school to earn the degree in engineering. 
Mason was a Baptist and regularly attended the Baptist Church on the 
south side of Broadway, while his wife, a Methodist, attended the 
Methodist Church across the street on the north side of Broadway. Both 
were quite religious, and soon after Mason's graduation in 1921, they went 
out to India as missionaries under the Presbyterian Mission Board. Mason 
was assigned to the Allahabad Agricultural Institute at Allahabad in central 
India, where he started what is generally accepted to be the first agricultur-
al engineering department in India. Some years later, the first degree 
program in agricultural engineering was made available in India. Mason 
spent his whole, and most productive, professional life developing and 
promoting improved practices in agriculture through the application of 
engineering. He became well known throughout all India for his splendid 
work. One of his major accomplishments was the establishment of a 
factory which made improved small implements suited to Indian con-
ditions. 
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During Mason's first home leave in 1927-28, he returned to the 
University of Missouri for a year of graduate study and earned the 
professional degree of Agricultural Engineer. He was the only man ever to 
receive such a degree, since a few years later the University discontinued it 
and granted only master's degrees for a year of graduate study beyond the 
B.S. 
Mason's research published in an Engineering Experiment Station 
Bulletin, Series 16 was on reinforced brick work. Because much construc-
tion in India was of brick, his study and research was of value to him in his 
work there . In 1957 Mason was elected an Honorary Life Member of the 
American Society of Agricultural Engineers, and in 1959 he received the 
Missouri Honor Award for Distinguished Service in Engineering in recog-
nition of his pioneer work in India. In retirement he lived in Wooster, 
Ohio, and died there October 8, 1978. 
Early Radio Broadcasting 
Radio was just beginning in the 20s, and it soon came to be used for 
broadcasting timely information and suggestions about various farm 
problems. One of the first broadcasting stations in Missouri was Station 
KWOS in Jefferson City. Jewell Mayes, secretary of the State Board of 
Agriculture, frequently served as announcer speaking in a very slow, 
distinct, and clear manner. He would inform people that the call letters 
KWOS meant "Keep Watching Our Station." Reception was much better in 
evening and nighttime than in daytime. Members of the College of 
Agriculture staff were occasionally requested to write some short items 
about timely problems of agriculture, and go to Jefferson City to broadcast 
them over Station KWOS. Various members of the staff, including those in 
agricultural engineering, did this. The trip to Jefferson City was over 
gravel and unimproved earth roads and required two to three times the 30 
to 40 minutes required today. Also, neither records nor tapes were used so 
radio broadcasting was strictly "live." 
About the middle 20s, Station KFRU came to Columbia, making this 
broadcasting of timely items much simpler. One time Professor R. H. 
Emberson, a pioneer boys' and girls' club worker in the Agricultural 
Extension Service, requested me to make a broadcast of about 5 minutes on 
some phase of agricultural engineering for club work. I prepared the item 
and met Professor Emberson a little before six o'clock one morning at the 
KFRU station, which at that time was located in an old residence on Elm 
Street just north of the Journalism Building. At a given signal, he 
introduced me and I read the prepared item. We learned a little later, 
however, that due to some equipment malfunction, not a word had gone 
out from the station. 
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1924 Brings Expanded Quarters for the Department 
It was in 1924 that the present Agricultural Engineering Building was 
assigned to the department. Originally built in 1901-02 at a cost of about 
$12,000, it was then known as the Livestock Building.* The President's 
1901-02 annual report to the Board of Curators contains a report of the 
dean of the College of Agriculture in which he describes two new 
buildings, the Dairy Building and the Livestock Building. The following is 
the description he gives of the Livestock Building: 
This is a stone structure 60 x 80 feet, two stories high, and 
provides for the livestock judging work and for the present 
work in veterinary medicine. On the first floor are two animal 
rooms for the scientific observations on diseased animals, 
and a dissecting room. On the second floor are pathological 
laboratories, a lecture room, a library and an office. The 
Livestock Judging Pavilion, one of the best arranged and 
lighted judging rooms in the country, is large enough to 
accommodate 50 students in a section, together with the 
necessary stock for the judging exercises. This Pavilion is so 
arranged that its length may be easily extended when the 
number of students taking this work makes it necessary. 
This building was used for the work in veterinary medicine and 
livestock judging untiJ 1911. At that time, the ne.w Veterinary Building, 
later named Connaway Hall, was finished and ready for occupancy, so the 
work in veterinary medicine was moved there. The front part of the 
Livestock Building was then used as headquarters for the newly-formed 
Department of Poultry Husbandry, while the judging pavilion continued to 
be used for livestock judging. 
In 1924 a new agriculture building, later named Mumford Hall, was 
ready for occupancy, whereupon many of the departments in the College 
of AgricuHure were relocated, including the Department of Poultry Hus-
*The minutes of the October 31, 1901, meeting of the Executive Board of the Board of Curators 
indicate that B. F. Stewart and Sons and J. H. Guitar submitted a bid of $24,950 for the 
construction of a dairy building and a livestock building, which was accepted and a contract 
authorized. (Six other bids ranging up to $29,750 were also received.) The cost of providing 
heating for the buildings was not included in the base bid but was contracted separately, as 
were possible other items of equipment. It is, therefore, impossible to determine the exact 
total cost of the individual buildings. 
The dairy building was completed in June, 1902, and was occupied the following 
September. On January 29, 1903, the Executive Board received a report from the architects, 
Coe and Stewardson, indicating that the "Dairy Building, the Livestock Building, and the 
Dairy Power House" (which was to provide heat for these two buildings) had been 
completed, and that final payments to the contractors were due. 
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bandry. These moves made the old Livestock Building available for use by 
our department. 
When we first occupied the building, soon named the Agricultural 
Engineering Building, the north half of the second floor was used as a 
classroom, and the south half as offices, with a small washroom. The north 
half of the first floor was used as a farm electric-plant laboratory with some four or five gas-engine-driven electric generators being installed there with 
an under-floor engine exhaust system extending to the outside. An 
acetylene gas generator, typical of those being used to supply gas to light 
some farm homes at that time, was also installed underground about 15 or 
20 feet north of the building. 
The southwest room on the first floor was used as an overflow farm 
machinery laboratory, housing plows and other light-weight implements. The southeast room of the first floor, separated from the southwest room by a thick brick wall, was used for making of blueprints for the farm-
building-plan service. Some years later a doorway was cut through the brick wall and a partition built across the north end of this room to provide 
space for a washroom directly below the upstairs washroom. 
The judging pavilion on the east was converted into a farm-machinery laboratory. The bleacher-type seating on the north side was removed as 
was also the tan bark floor, which was replaced by a concrete one. A balcony was built over the north half to provide space for light-weight 
machines such as planters and cultivators. A chain hoist-and-track system 
was installed in the west end to move machines up to and down from the balcony, and a stairway was built at the east end of the room. The outside door through the stone wall at the southwest corner had to be enlarged for 
passage of all this machinery. Many years later this pavilion was converted 
into a large combination classroom and drawing room and offices. At that 
time, a smaller outside door was reinstalled at the southwest corner. 
Early Research Work 
Mention has been made earlier of the plow trials of 1877 conducted by Dean G. C. Swallow as well as of the experiments made a few years later 
on draft of wagons by Dean Sanborn and others. The latter was updated by J. C. Wooley and M. M. Jones, and the results published in Station Bulletin 237 in 1925. 
In 1917 E. W. Lehmann conducted an investigation of sanitary condi-
tions on farms in the Ashland community in Howard County to determine 
the needs and best methods to improve living conditions. This investiga-
tion was the basis of both research and extension recommendations for 
modernizing of farm homes, thereby eliminating much of the drudgery of 
early farm living. 
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A considerable amount of the early research work in the second and 
third decades of the 20th century had been fragmentary, limited as it was 
by avail~ble funds and manpower, but the results of such research were 
adequately described in the annual reports of the director of the Experi-
ment Station. A good part of the results, but not all, were subsequently 
reported in circulars and bulletins and in papers published in scientific 
journals. 
Early Irrigation Research 
In both the 1900-01 and the 1901-02 editions of the University catalogue, 
there appears the following paragraph: 
Through the assistance of the United States Department of 
Agriculture the feasibility of storing water in surface ponds 
or reservoirs to be used for irrigation purposes in times of 
drouth will be fully tested here. A reservoir holding a million 
and a half gallons of water has been constructed on the 
Experiment Farm. The crops to be experimented upon are 
com, meadow and pasture grasses, small fruits and vege-
tables. 
Apparently, this effort was initiated because of the serious drouth 
which occurred in 1901. No further work appears to have been done, 
however, and it is presumed that none was done because of the extremely 
limited resources of money and manpower at that time as well as because 
of reasonable adequate rainfall in subsequent years. 
The above-mentioned reservoir was the large pond located in the 
former dairy pasture several hundred yards east of the present livestock 
center. The dairy bam which housed the dairy herd in the early 1900s was 
located on the west side of the area now occupied by the Veterinary School 
complex, and the cows were turned out to graze in the large pasture 
southeast of the bam. The pond remained in the pasture until sometime in 
the 1930s or possibly 1940s when mastitis in the dairy herd was presum-
ably caused or aggravated by the cows standing in the pond. The pond 
dam was then cut through and the pond drained. 
Research on Power and Machinery 
Both crop production and harvesting methods were being affected by the 
development of new machines and equipment, the replacement of horses 
by tractors, and the cost and availability of labor. Therefore, a considerable 
part of our research efforts for many years was devoted to determining the 
costs and feasibility of different machines and methods so that farmers 
might select those best suited to their individual conditions. 
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One of the first studies was the organizing and compiling of informa-
tion about the most common successful methods of harvesting corn and 
filling silos, along with feeding silage to livestock. This was a cooperative 
study by the Departments of Field Crops, Agricultural Engineering, Dairy 
Husbandry, and Animal Husbandry, represented respectively by L. J. 
Stadler, M. M. Jones, C. W. Turner, and P. M. Bernard. The results were 
published in Agricultural Experiment Station Bulletin 226 in 1924. Corn 
was the principal silage crop in Missouri, and silage was considered 
essential in economical dairy feeding and important also in feeding beef 
cattle and sheep. The part of this cooperative work dealing with harvesting 
of corn and the filling of silos was assigned to agricultural engineering. 
The material in Bulletin 226 was updated somewhat in 1930 and published 
as Station Bulletin 287. 
A common difficulty in filling silos in the 20s was getting the cutter to 
operate at a satisfactory speed. If the speed were too slow, the delivery 
pipe leading to the top of the silo would clog and stop the operation. 
Getting the pipe unplugged was a time-consuming and disagreeable job. 
The remedy often proposed was to use a bigger and more powerful tractor, 
but the best and most practical remedy usually was to select a size of pulley 
for the cutter that would make it run at its normal or rated speed when the 
tractor was operating at its rated speed. Many farmers had difficulty in 
determining the size of pulley to use on the cutter to give this desired 
speed when operated by a tractor with a given size and speed of drive 
pulley. 
The material on silo-filling methods and costs in this earlier bulletin was 
updated by M. M. Jones and D. D. Smith in a study and survey of 326 
Missouri farms in 1929 and was reported in Station Bulletin 303 in May, 
1931. Also, a much later but similar study was made by D. L. Day in the 
years 1948 to 1950. The results were published in Station Bulletin 561 in 
October, 1951. 
Electricity Comes to Missouri Farms 
By 1920 only a few Missouri farmers were using electricity, a few had 
electric service from power lines, and some owned individual small 
gas-engine-driven generators. At that time, small electric motors were not 
generally available to operate individual machines or appliances. In fact, 
the first shop in the Department of Agricultural Engineering in the early 
20s had only one electric motor. It had 5 horsepower and was used to drive 
a line shaft. A drill press, a lathe, and a grinding wheel were driven by 
pulleys and belts from the line shaft. Electricity was used primarily for 
lighting, and for a very few household appliances such as electric irons. 
There were two or three short power-transmission lines of 2 to 4 miles in 
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length running from the Columbia municipal electric plant to nearby 
farms. One farmer, before receiving service from one of these lines, had a 
gas engine which he used to drive a line shaft by belt and pulleys. Other 
pulleys on the line shaft delivered power by belts to an electric generator, a 
water pump, and one or two other individual machines, much as the 
department shop used its one electric motor. 
However, more and more farmers were realizing the value of electricity, 
and the department made studies on farms of the costs of electricity from 
power lines and from small individual plants as well as costs of lighting 
from acetylene gas generators. Results of tests and studies were published 
in Agricultural Experiment Station Bulletin 243 in 1926. 
Ralph R. Parks, who had received his B. S. in engineering in 1926, was 
employed as an instructor for the 1926-27 school year, primarily to teach 
courses in farm power and machinery and to assist with research projects 
while I was on sabbatical leave doing graduate work at Iowa State College. 
After my return from leave in September, 1927, Ralph began about five 
years of intensive and most productive research and development work on 
the use of electricity on Missouri farms. 
In January, 1927, the Missouri Committee on Relation of Electricity to 
Agriculture was organized. It was composed of representatives of farm 
organizations, equipment manufacturers, electric power companies, and 
the College of Agriculture. The National Committee on the Relation of 
Electricity to Agriculture, with headquarters in Chicago, sponsored and 
coordinated the work of several state committees. Ralph Parks and I were 
the principal members on the Missouri Committee. 
In various parts of the state, test farms using electricity from power 
lines were selected according to the differing enterprises and types of 
agriculture in practice. Separate meters were installed and records kept on 
the work done and the amount and cost of electricity used by both home 
and farm appliances. Thus, much experimental and extension work was 
done on farm use of electricity. This work included experiments and 
demonstrations of its use in filling silos, operating hay and grain elevators 
and hoists as well as feed grinders, milking machines, cream separators, 
and water pumps. It was also used in heating chick brooders and hot beds 
as well as for lighting and many household uses. A report of the first few 
years of this work was made in Agricultural Experiment Station Bulletin 
268, published in February, 1929. 
In 1925 there were about 3,800 rural customers receiving electricity from 
power lines in Missouri. Six years later there were some 14,200. 
Much of this increased availability and use of electricity during the last 
half of the 1920s and the early 30s can be attributed to the research and 
extension activities of the Department of Agricultural Engineering with the 
assistance and cooperation of the electric power companies of the state. 
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Ralph Parks was one of the men most active in this work. At the same 
time, he was doing part-time graduate work until he received his master's 
degree in 1931. He continued his splendid research and extension work 
until July 1933 when he was given leave of absence to become the 
administrative officer in one of the Civilian Conservation Corps camps in 
north Missouri. Ralph resigned from the University of Missouri at the end 
of September, 1934, when it became apparent that his work with the CCC 
camp would continue indefinitely. Following his work with the CCC, he 
became an extension agricultural engineer at the University of Illinois, and 
after a few years there he resigned to accept a similar position at the 
University of California at Davis, where he remained until his retirement. 
Active research by our department on the use of electricity on farms 
was discontinued in 1933, but the work done up to that time formed a good 
basis for a more rapid development following the establishment of the 
national Rural Electrification Administration in 1935. 
The Early Combine Harvester 
For many years, people thought that combines could be used only where 
there was little or no rain during the harvest and threshing season. During 
World War I, however, combines were introduced east of the Rocky 
Mountains, and their spread eastward was rather rapid. About 15 com-
bines were used in Missouri in 1927, more than 60 in 1928, and about 115 in 
1929. 
During the summer of 1927, after a year of graduate work at Iowa State 
College, I worked about two months in Illinois with a crew from the 
University of Illinois and the U. S. Department of Agriculture, making 
tests on the operation of combines. In the following two summers, we 
made similar tests and studies on the use of combines in Missouri. We 
learned much about the costs of harvesting with combines, and about 
adjustments and methods necessary to ensure good work. The results 
were published in the Agricultural Experiment Station Bulletin 286. 
In these tests a small two-cylinder bean thresher was modified and 
mounted on a two-wheel trailer along with a small gas engine to operate it. 
This rig was pulled about the state to make tests and studies on some three 
dozen combines. A canvas sheet carried along behind the farmer's 
combine collected straw and chaff discharged while the combine threshed 
any given amount of grain. The grain was collected at the clean grain 
discharge spout. The collected straw and chaff was rethreshed in our small 
test thresher to recover any grain discharged with the straw and chaff. 
Also, heads, part heads, and shelled grain were collected from small 
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measured areas on the ground before and after passage of the farmer's 
combine to determine both preharvest shatter losses, and additional 
shatter losses caused by the reel and cutter bar. 
Archie H. Glaves, a graduate of the College of Agriculture in 1928, was 
an assistant and principal helper in making these tests. A few years later, 
with only a degree in agriculture, he took an examination for the position 
of junior engineer with the U. S. Department of Agriculture and passed. At 
that time, he was one of the very, very few with only a degree in 
agriculture to be employed as an engineer with the U. S. Government. He 
worked for a time on plows and attachments for com-borer control in 
Ohio. He was later assigned to do research and development work on 
potato-harvesting machinery and methods in the Red River Valley of 
Minnesota and North Dakota, and there he spent the remainder of his 
professional career. 
Another assistant in our department who helped with the combine 
tests was Nick K. Givens, Jr. 
The use of combines grew rapidly. In the late 20s the combines used in 
Missouri were mostly of the 9, 10, and 12-foot sizes, with a few cutting 
swaths as wide as 15 and 16 feet. By 1935 machines cutting only 5 feet 
swaths were being used, and in 1939 still smaller machines cutting swaths 
as narrow as 40 inches were introduced. In 1940 about one-quarter of the 
wheat grown in Missouri was harvested by combines. A few years later, 
practically all small grain was so harvested. 
In order to obtain updated information on costs and feasibility of 
combines in Missouri, more than 200 farmers were interviewed following 
the 1937, 1938, and 1939 harvest seasons, and the results were reported in 
Bulletin 426 of the Agricultural Experiment Station. Robert Beasley and 
Xzin McNeal were principal assistants on this later study. 
Many of the combines in the 30s, particularly the smaller ones, were 
driven by power take-off from tractors. Others were driven by engines 
mounted on the combines which in tum were pulled by tractor. Some years 
later, self-propelled combines were introduced, and by the late 1960s most 
grain was being harvested by the self-propelled machines. In the 70s, most 
new combines were operated from enclosed air-conditioned cabs, with the 
ground drive wheels and other units of the combine operated by individu-
al hydraulic motors so that ground speed and the operating speed of other 
units could be varied as needed to give practically perfect harvesting and 
threshing. Also, sensors placed in various positions of the combine would 
indicate by small signal lights in the operator's cab any malfunctioning or 
need for making various adjustments, all of which could be made on the 
go from the operator's cab. 
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USDA and States Cooperate on a Power Study 
In the fall and winter of 1929-30, a cooperative study on the cost and 
utilization of power on corn-belt farms was begun by the U.S. Department 
of Agriculture and the agricultural experiment stations of the states of 
Indiana, Iowa, Michigan, and Missouri. The principal workers on this 
project from the Missouri Station were 0 . R. Johnson of the Department of 
Agricultural Economics and M. M. Jones and D. D. Smith of the Depart-
ment of Agricultural Engineering. Surveys were made on selected farms in 
Carroll, Saline, Bates, and Vernon Counties, and a comprehensive report 
of the whole work published as Technical Bulletin 384 of the U. S. 
Department of Agriculture. 
A somewhat similar study was made by D. D. Smith and M. M. Jones 
on 66 farms in Linn County in 1930, and the results were published in 
Research Bulletin 197 of the Missouri Agricultural Experiment Station in 
1931. 
Farm Buildings Studies 
In 1929 Professor Wooley, in cooperation with Professor 0. R. Johnson of 
the Department of Agricultural Economics, began a thorough study to 
determine the costs of farm buildings and the part they played in the 
successful operation of farms . In 1929, through personal interviews, data 
was collected from 100 farms on. Marshall silt loam soils in Nodaway 
County, and in 1930 data was collected from 110 farms on Grundy soils in 
Linn County. The studies were valuable in developing improved plans for 
economical farm buildings and for improved arrangements on farmsteads 
for efficient use of labor. It was originally planned to survey about 100 
other farms in another typical farming area in Missouri, but this was never 
done, probably because of the depression of the 30s. These studies were 
quite detailed, and the results were published in a Research Bulletin in 
1934. 
The Missouri Farm Building Plan Service grew rapidly in the 1920s, and 
ultimately developed into one of the college's largest projects, both in 
research and extension. Along with the changes in farming methods and 
the modernization of the farm home and the farmstead, came needs for 
improvement in farm buildings and in home conveniences. Thus, a sizable 
farm building plan service developed in Missouri as well as in most other 
states. Often, plans developed in one state were equally applicable in 
another. Ultimately, a cooperative effort developed in various regions of 
the country. One unit of 13 states, including Alaska, was known as the 
Midwest Plan Service, with headquarters in Ames, Iowa. A committee of 
members from the various states helps develop and standardize plans 
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which are then produced and distributed through the agricultural exten-
sion services of various states. 
One of the earliest plans developed by the Missouri College of 
Agriculture was one for making wood forms to be used in constructing 
concrete silos. Another early popular plan was for the Missouri 20 x 20 foot 
square, open-front poultry house designed and promoted by Professor H. 
L. Kempster, who was the first chairman of the University of Missouri 
Poultry Department. Over the years, this house was modified slightly, and 
revised plans were developed. (I developed one such plan in 1928 during 
the time Professor Wooley was on sabbatical leave.) Many hundreds of 
these Missouri-type poultry houses were built. 
Another very popular early plan was for a small portable hog house, 
that was built by the hundreds. The appearance of these poultry houses 
and hog houses was a sort of distinguishing feature of the Missouri 
countryside in the 1920s. 
For quite a few years, we met with lumber dealers to acquaint them 
with available plans so they could better serve farmers . The first catalogue 
of available blueprints was Agricultural Extension Service Circular 245 by J. 
C. Wooley which was published in 1930. It listed 87 different plans with 
descriptions of each and pictorial drawings of many of the possible 
buildings that could be constructed. 
Making the Blueprints 
Until the early 30s, blueprints were made by the department by placing 
lightsensitive paper under transparent ink tracings in a glass-covered 
frame and then pushing it out a window on a track to expose it to sunlight. 
After exposure, the paper was removed and then brushed with a liquid 
chemical, rinsed, and hung up to dry. Students were employed to help 
make the drawings and tracings, and students also made most of the 
blueprints and put them in envelopes ready for mailing. 
_ This method was superseded by a machine with a strong carbon-arc 
light traveling downward on the center line of a vertical semi-cylindrical 
glass on the outside of which were placed a tracing under a light-sensitive 
paper. The exposed paper was then treated with a chemical and rinsed, as 
with the sunlight frame. This method in turn was replaced by a series of 
machines which automatically produced dry prints. 
Early Agricultural Extension Work 
Farmers' Institutes, which began in 1882, may be considered the fore-
runner of agricultural extension work in Missouri. These were meetings of 
a day or two, organizep by the State Board of Agriculture, that were 
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generally held in county-seat towns. Staff members of the Missouri 
College of Agriculture, prominent farmers, and others lectured on various 
agricultural subjects. Dean F. B. Mumford in his "History of the Missouri 
College of Agriculture" reports: 
From 1891 to 1910 the principal speakers in the farmers' 
institutes were teachers from the Missouri College of Agricul-
ture, but their duties as teachers in the College increased and 
their contributions to the farmers' institutes consequently 
diminished. Eventually it became necessary for the Board of 
Agriculture to employ speakers giving their whole time to 
farmers' institute work. 
The state legislature made regular appropriations for the farmers' insti-
tutes from 1891 to 1933. 
Beginning about 1910, "agricultural trains" were organized by the 
railroads with the cooperation of the State Board of Agriculture and the 
College of Agriculture. These trains stopped at railway stations on prear-
ranged schedules, and farmers came aboard to hear lectures and discus-
sions of various agricultural subjects, to observe and study exhibits, and to 
confer with the specialists on the trains about individual problems. 
Most of this early extension work dealt mainly with livestock, dairying, 
crops and soils, poultry, and fruits and vegetables, but it doubtless 
included some aspects of mechanical or engineering problems of farmers 
of that time. One of the last, if not the very last agricultural train, was run 
on the Wabash lines in north Missouri in 1927. Professor J. C. Wooley, then 
chairman of the Department of Agricultural Engineering, was one of the 
specialists aboard to discuss and explain methods and equipment for 
modernizing farm homes. 
The Hatch Act, as mentioned earlier, was the basis for the agricultural 
experiment stations at the land-grant colleges and universities. It also gave 
specific authority for extension work. The language of the act states. that its 
purpose was "to aid in acquiring and diffusing among the people of the 
United States useful and practical information on subjects connected with 
agriculture." This was the basis for extension work done in the latter part 
of the last century and the first part of the 20th. 
In 1914 the Smith-Lever Act was passed by the U. S. Congress to 
provide financial aid and cooperation in carrying on educational work for 
the improvement of agriculture and farm living. Of course, when the Act 
was passed, much work of this nature was already in progress in Missouri, 
with extension programs in operation in 10 Missouri counties, each with a 
"farm advisor." 
In agricultural engineering, one of the first programs to be expanded 
into an extension project was the one developing plans for farm buildings 
and assisting farmers in their construction. The report of the director of the 
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Agricultural Experiment Station for the year ending June 30, 1914, indi-
cates that the College was providing blueprints and specifications for 
making forms and scaffolds for building concrete silos . As far as time 
permitted, a man would go out from the College and help farmers start 
silos in communities where several farmers were considering building 
them. No charges were made for the man's services, but the farmer for 
whom the work was done was expected to pay all travel expenses. The 
report of the director for the next year indicates that county agents had 
given advice or assistance to a number of farmers on the following subjects 
among others: farm buildings, silos, water systems, lighting systems, 
heating systems, sanitary conditions, land drainage, and farm power and 
machinery. 
Extension work, like practically all University work, was seriously 
disrupted both by World War I and by the epidemic of Spanish influenza of 
1918. Fred Fenton, who had begun his work in agricultural engineering 
extension on December 1, 1916, was given leave of absence effective 
September 1, 1917, to go into military service. After the war, he did not 
return to Missouri but joined the staff in agricultural engineering at Iowa 
State College in Ames. After several years of service there, he became head 
of agricultural engineering at Kansas State Agricultural College, where he 
remained until his retirement many years later. 
Frank A. Meckel, a graduate of Ohio State University College of 
Agriculture, was appointed to do extension work in agricultural engineer-
ing beginning September 1, 1918. His work dealt principally with selection, 
care, adjustment, operation, and repair of farm machinery and tractors, as 
well as terracing for soil erosion control. He held schools and demonstra-
tions on these subjects in various counties over the state in cooperation 
with county extension agents and representatives of machinery manufac-
turers. Meckel was on our staff just two years before he resigned to accept 
a position as agricultural engineering editor with the Capper Publications 
in Topeka, Kansas. 
A Typical Early Extension Trip 
After resigning, Meckel persuaded me to fill an appointment he had 
previously made to help with a tractor demonstration and plowing contest 
in Holt County. 
In those days, the only practical way to travel more than just a few 
miles was by train. To go to Holt County in northwest Missouri, I left 
Columbia about 4 p.m. on a Wabash train. After changing trains at least 
twice (it may have been three times), I arrived in St. Joseph about midnight 
and got a room in the old St. Francis Hotel. The next morning I caught an 
early Missouri Pacific train to Bigelow, arriving there about 8:30 or 9 a.m. 
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From Bigelow to Mound City, I rode with three or four others crowded in a 
Ford Model T touring car, often called a "jitney" in those days because the 
fare for short distances was low, often just a "jitney," which was slang for 
a nickel or 5 cents. 
In Mound City, County Agent Swarner and I met with the eight or 10 
representatives of the companies who had entered tractors in the demon-
stration and contest and also with several local citizens who had been 
asked to help with the contest. We were to observe to see that the rules 
were complied with, to take measurements, etc:· We then measured and 
opened up lands the contestants were to plow, lined up the tractors at the 
starting line, filled the fuel tanks, and had everything ready to go in the 
afternoon. 
The contest was held in a field of about 60 acres, and an extremely large 
crowd attended, with most of them moving about the field to watch and 
compare the various tractors and the work done. 
About 1 p .m., the engines were started, and at the sound of a gun the 
tractors moved forward and plowed for a given time. At the end of the 
period, the gun was fired again and all engines stopped. By refilling the 
tanks, we kept account of the fuel used in addition to measuring the area 
of land plowed. We then computed the results and posted them on a 
large blackboard. 
I don't recall my travel back to Columbia, but I probably took a train 
from Bigelow to Kansas City, and the next morning rode a mainline 
Wabash train to Centralia and from there the line branch Wabash back to 
Columbia. 
It is difficult now for many to realize that it required a whole day to 
travel from Columbia to Fulton by train at that time; moreover, to reach 
many points in south Missouri, a person in Columbia would have to go to 
St. Louis or Kansas City by train, and then take another train to his 
destination, often with considerable travel at night. 
After seeing its agents spend so many fruitless hours in travel, the 
Agricultural Experiment Station purchased its first automobile for official 
travel. Even with the poor condition of the roads in much of the state, the 
automobile saved considerable time and expense. That first car was a 
two-passenger Model T Ford roadster with a "turtle back" small trunk in 
the rear. Before long, extension workers began to ask for cars, and it is 
reported that the then director of extension said that when extension could 
not be conducted by train travel, it would not be done. 
An early-day research worker in field crops used that first Model T Ford 
roadster for an extended trip through south Missouri to make trial 
seedings of new pasture grass varieties on cooperating farms. He had 
several small sacks of seed in the "turtle-back" trunk, and at one farm 
where he was making a seeding in late afternoon, he left the trunk lid up. 
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Unknown to him, a young hunting dog jumped up into the trunk and 
went to sleep. After finishing his work the researcher rushed back to the 
car, slammed the trunk lid down, and drove to a road house some 20 miles 
down the road for supper. While he was there eating his meal, the owner 
of the dog came into the dining room and accused the researcher of 
stealing his dog. He of course denied stealing the dog or knowing anything 
about it, but upon the insistence of the owner they both went out to the 
car, opened up the "turtle back," and much to the embarrassment of the 
researcher, they found the dog. 
Soil Erosion Control 
Soil erosion control was also an early extension project. Terracing was the 
principal method used, and instructions for laying out and building 
terraces were demonstrated at extension meetings. County agents would 
enlist cooperating farmers and schedule meetings and demonstrations . 
After a terrace line was surveyed and staked out to provide the desired 
gradient, a few rounds would be plowed and the earth moved to the center 
of the ridge with a homemade V-type drag. Sometimes the making of the 
drag, according to plans that had been furnished, would also be demon-
strated. Generally, building the ridge would be done with horses and 
mules, which was slow and tedious. Consequently, the work done was far 
below standards developed some years later. Even so, the terraces were 
fairly effective if well maintained by back-furrowing on the ridge at 
subsequent plowings, and by patching where water may have overtopped 
the ridges. 
It was soon learned that terraces needed some kind of outlets to 
prevent serious erosion at the terrace ends. Research by the resident 
teaching and research staffs as well as by the extension workers greatly 
improved the effectiveness of erosion control methods over the years . In a 
similar manner, most other problems encountered by extension workers 
gave rise to thorough cooperative investigation and research by all staff 
members concerned. 
Patterson Bain, Jr., University graduate in civil engineering with the 
class of 1901 and local farmer, served as an extension instructor for about 
four months beginning in October, 1921. His principal work was in laying 
out and supervising the building of terraces at soil erosion control 
demonstrations on farms. He also assisted with the two-year winter short 
course . . He later became a prominent and successful orchardist and 
civic-minded citizen of Boone County. 
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A Special Extension Project in Home Modernization 
As formerly noted, Professor Lehmann resigned as department chairman 
in the summer of 1920 to accept a position with Successful Farming. 
However, in the interim between his work with Successful Farming and his 
going to the University of Illinois to assume the chairmanship of their 
newly formed Department of Agricultural Engineering, he returned to our 
staff as an extension worker for a few months beginning in February, 1921. 
During those months he conducted an intensive and effective exten-
sion program on water and sewage-disposal systems for farm houses. He 
assembled a truckload of water pumps, plumbing fixtures and accessories, 
as well as models to be used in demonstrations and meetings with farm 
audiences. J. T. Gibbs, one of our early student assistants and a graduate of 
the class of 1921, assisted Professor Lehmann, traveling with him about 
the state. The truck was the first one owned by the University of Missouri 
and was an International Harvester model with forward down-sloping 
engine hood and a radiator mounted at the rear of the engine. It was later 
used by the crops and soils departments to transport demonstration and 
exhibition materials about the state in connection with their "Cover and 
Prosperity" project. 
Land Reclamation and Drainage 
A. J. McAdams joined our extension staff January 14, 1924, and served 
until May 15, 1929. He was a graduate of the University of Wisconsin and 
had had experience in land clearing and drainage, principally with 
explosives, in Wisconsin and Michigan. He came to Missouri to do similar 
work. Considerable amounts of war surplus explosives left over from 
World War I became available to the states and were widely used for 
clearing land of stumps and for blasting out drainage ditches. While Mr. 
McAdams' work was principally in southeast Missouri, he did much in 
other sections of the state also. In addition to his specialized work with 
explosives, he assisted with other extension projects. Some trials and 
experiments with tile drainage were made at about the same time. 
Arrangements were made with cooperating farmers to tile certain fields, 
and measurements were made of results. 
Incidentally, McAdams was an expert typist who used the two-finger 
"hunt-and-peck" system. He kept a typewriter near his desk, fastened to 
the top of a four-legged stool about 28 inches high and when he needed to 
type, he pulled it up and went to work, typing faster than many typists 
using all fingers. He typed most of his letters and reports, an unusual 
procedure for that time. 
When MCAdams resig11ed in May, 1929, he moved to Oregon, where he 
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worked as an explosives engineer in the northwest for the DuPont 
Company for the remainder of his professional life. 
Harold W. LeMert, a graduate in agricultural engineering with the class 
of 1926, served as an extension instructor for a year and a half until the end 
of December, 1927. He worked on various extension projects, including the 
work with explosives. 
The demands for extension work in various phases of agricultural 
engineering increased in the 20s, and Claude K. Shedd joined our 
extension staff September 17, 1928. Through 1928 and into 1930, he and 
McAdams carried on most of our extension work on soil erosion control, 
farmstead water systems and sanitation, gas engine schools, sprayer 
schools for orchardists, tractor schools, limestone blasting, stump removal, 
farm building construction (principally of poultry houses and small hog 
houses), and the economics of power, labor, and machinery on farms. 
Shedd resigned effective March 31, 1930, to accept employment in 
agricultural engineering with the Bureau of Agricultural Engineering in the 
U.S. Department of Agriculture. He did the initial topographic surveying 
and laying out of experiments at the Bethany erosion experiment farm in 
northwest Missouri, which was just getting started. About a year later, Mr. 
Shedd was transferred to Ames, Iowa, and for many years did research on 
grain drying with the U. S. Department of Agriculture. 
Other Staff of the 1920s 
Earl G. Johnson was an instructor in our department during the school 
year of 1928-29 when Professor Wooley was on sabbatical leave. He helped 
with our courses in farm buildings and also with research in progress at 
that time on tile drainage and the development of improved plans for farm 
buildings and homemade equipment. He was later employed for many 
years by the U. S. Navy to work on soil erosion control problems on naval 
bases. 
Dwight D. Smith joined our staff as an instructor on September 1, 1929. 
He had graduated from Kansas State College in 1928 and had spent a year 
in the employ of the Westinghouse Company in Pennsylvania. He carried a 
substantial load of teaching in our power and machinery courses and 
assisted quite materially with our research on the economic use of power, 
labor, and machinery; the use of combine harvesters; the measure of silo 
capacities and relation of silage depth to its density as well as silo-filling 
methods and costs. He also did some exploratory work on grain drying 
and the effect of hay crushing on the time required for curing. 
We had hoped to retain him as a permanent member of our staff, but 
due to our greatly reduced budget during the great depression, he 
resigned effective June 30, 1933, and accepted employment in soil erosion 
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control work with one of the Civil Conservation Corp camps in north 
Missouri. In the spring of 1935 he became agricultural engineer at the 
Bethany soil erosion experiment farm, later becoming superintendent of 
the farm. In September 1940 he returned to the University at Columbia as a 
research associate in soils and agricultural engineering, while he remained 
superintendent of both the Bethany experiment farm and the McCredie 
midwest claypan soil experiment farm east of Columbia. This latter farm 
was just being developed for intensive research on methods of soil erosion 
control. In 1956 he was transferred to Beltsville, Maryland, where he spent 
the remainder of his professional career with the Soil Conservation 
Service. In 1961 he received the Missouri Honor Award for Distinguished 
Service in Engineering in recognition of his outstanding service in soil 
conservation. 
Our First Graduate Student 
Harry Miller from Saskatchewan, Canada, was our first graduate student. 
He had an appointment as a research assistant for the 1926-27 academic 
year. He did a study and theoretical design for an electric farm tractor and 
also assisted with the research projects underway at that time. He received 
the Master of Arts in 1927, the only kind of master's degree then given by 
the University. Some years later the Master of Science degree was made 
optional, whereupon most of our graduate students received Master of 
Science degrees. 
During the summer of 1930, Harry returned for another short period of 
service as a research assistant and met Miss Jessie Gatewood, a young 
secretary in our department. A few years later they married. 
For a time, Harry was on the agricultural engineering staff at the 
University of Idaho. He also worked at an alcohol manufacturing plant in 
Atchison, Kansas, for a period during the depression of the 1930s when 
alcohol ·was made and mixed with gasoline to be used for motor fuel. He 
later worked as a chemical engineer in Houston, Texas, and there spent the 
remainder of his professional life. 
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CHAPTER3 
The 1930s 
After a period of rather satisfactory growth and development in the 20s, 
our department, along with the rest of the University, was to encounter a 
series of circumstances that would seriously jeopardize our work. 
The Great Depression of the 1930s 
The first and major cause of our difficulties was the stock market crash of 
October, 1929, which triggered the great depression and greatly affected 
the University. State revenues dropped and, consequently, also the appro-
priations to the University. Even with reduced student enrollments, there 
was great difficulty in balancing budgets. 
By June of 1933 the Board of Curators found it necessary to permanent-
ly reduce salaries. (There had been some temporary withholding of salaries 
previously.) The salaries of those earning less than $500 per year were 
reduced 5 percent; 10 percent for those who had salaries of $500 to $1,199; 
15 percent for those whose salaries were from $1,200 to $7,000 inclusive; 
and 20 percent for the few whose salaries were over $7,000. 
The University itself reduced clerical and other non-academic staff and 
other expenses wherever possible. The employment of some dozen 
agricultural extension specialists was discontinued. A few of these, how-
ever, were then employed as county extension agents out in the state. Most 
positions that became vacant were not filled, and very few if any new 
positions were created. 
In the winter, heat in the agricultural buildings east of College Avenue, 
including the agricultural engineering buildings, was quite inadequate 
before 10 a.m. and after 4 p.m. Such heat as we had was supplied by the 
small heating plant between the Dairy Building (now Eckles Hall) and the 
Agricultural Engineering Building. Only one man was employed to fire the 
boilers. He came to work about 7:30 or 8:00a.m. and banked the fires about 
4:00p.m. The Agricultural Engineering Laboratory Building was heated by 
a woefully inadequate number of steam pipe radiators on the walls and by 
a bank of steam pipe coils enclosed in a sheet-metal housing. A large fan 
driven by a 5-horsepower motor drew air through the housing, where the 
air was heated and then forced up through a sheet-metal duct running the 
length of the building just under the roof. Outlets for the heated air were 
located along this duct, but this system was of very limited use. When the 
motor was turned on the system would consume practically all the steam 
accumulated in the boilers of the small heating plant, and the old 
gentlemen who did the firing would come pleading for the fan to be shut 
off so that a- reasonable amount of steam could be supplied to other 
buildings. Also, since the supply of heat was high up just under the roof, 
very little of the warm air got down to floor level where it was needed. 
Not surprisingly, students also felt the pinch of the depression. Many 
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students worked to help pay their expenses, which according to an 
investigation made in 1933, averaged $417 per student per year, including 
costs of rent, board, books, fees, and incidental expenses. Many students 
lived in basements or other apartments and did their own cooking. Many 
brought supplies of food from home. Jobs were hard to find . The 
University employed a few students, and Columbia residents and busi-
nesses were asked to employ students whenever possible. 
By 1934 a federally financed program provided part-time employment 
for about 10 percent of the students, enabling them to earn from $10 to $20 
per month at the rate of 30 cents per hour. Later, other programs were 
developed and administered by the National Youth Administration (NYA). 
A major objective of such programs was not only to aid students but to 
reduce unemployment in the country by increasing the numbers enrolled 
in colleges and universities. 
Another helpful move by the government was the creation of the Civil 
Works Administration (CWA). This government body was set up to pay 
employment and other costs of certain needed construction and mainte-
nance projects, so it provided funds for certain improvements on the 
University campus. Under this program a steam line tunnel was construct-
ed to connect the main power plant on the west campus to our small 
heating plant on the east campus. When this project was completed, the 
main powerhouse on the west campus supplied heat to the whole 
University, and the small east campus plant was used only in summers to 
supply heat to the University when boilers in the main plant were shut 
down for inspection, maintenance, and repairs. 
Other campus improvements made at that time under the CWA were 
the construction of curbs, driveways, and sidewalks around the Dairy and 
the Agricultural Engineering Buildings. Prior to that time, we had only 
cinder drives and walks. 
Another emergency program developed by the CWA provided some 
employment as well as some needed improvements in farm homes of the 
state. Professor Wooley and I and a representative of the Home Economics 
Department helped with this program in 1933. We made surveys of farm 
housing and rural electrification and employed an architect to develop 
plans for improving and modernizing typical farm homes . 
Professor Wooley also spent considerable time in 1933 and later 
assisting and consulting on federal programs, principally those dealing 
with soil conservation. He also served on the local gasoline rationing 
board. 
One well-known government agency was the Civilian Conservation 
Corps (CCC). This federal agency developed a program both to provide 
employment for young men and to assist farmers in controlling soil 
erosion and improving drainage. Beginning in 1933, several CCC camps 
were set up to house young men employed to build dams in gullies and 
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otherwise help reduce soil erosion and improve drainage on land of 
cooperating farmers. By the end of 1939, there were 21 of these camps in 
the state, 17 on soil erosion control and four on drainage work. 
At mid-year 1933, we lost two instructors who had excellent programs 
underway. We had hoped to retain them as more or less permanent 
members of our staff, but due to shortage of funds and the retrenchment 
program of the University, we could not. One of these was Ralph R. Parks 
who accepted employment as the administrative officer of one of the CCC 
camps in north Missouri, and the other was Dwight D. Smith who was 
employed as the technical subject matter superintendent of another CCC 
camp, also in north Missouri. It was fortunate that these men could find 
reasonable satisfactory employment when we could no longer retain them. 
Student Enrollment in the 1930s 
Beginning with the 1929-30 school year, student enrollment in our courses, 
as well as in all other departments of the University, dropped drastically 
due to the depression and remained low until the fall of 1934. During this 
period, most of our courses were offered only once a year, and then 
usually with low enrollments which justified only one section. In the fall of 
1934, however, our first course in farm power and machinery had an 
enrollment of 86, handled in four laboratory sections. Enrollment in this 
course then picked up gradually until it reached a high of 292 in the 1941-42 
school year. Enrollments in our other courses, while not so high, followed 
similar patterns. The University was starting to recover. 
Agricultural Engineering Extension Work in the 1930s 
After the resignation of McAdams in May of 1929, Russell W. Oberlin, a 
graduate of Ohio State University, was appointed to our extension staff, 
effective September 1, 1929. He remained until January 15, 1935, when he 
resigned to accept employment with the Federal Extension Service in 
Washington, D.C. For the first few months of Oberlin's tenure, he and 
Claude Shedd carried on our various extension projects, except the one on 
use of explosive~ in land clearing and drainage and the one on rural 
electrification, which continued to be handled by Ralph Parks, along with 
his research in that field. 
The extensionprogram was then going quite well. However, changes in 
programs and emphases were beginning to be made. After McAdam's 
resignation, the work on use of explosives in land clearing and drainage 
declined, and requests for help in this field were referred to Max Keyser, a 
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DuPont Company representative in Jackson, who continued this work for 
a time. 
The resignation of Shedd at the end of March, 1930, left our extension 
staff quite shorthanded just as the work in soil erosion control was 
becoming more and more important. Therefore, G. E. (Ted) Martin, a man 
of considerable experience in this field in Oklahoma, was appointed, 
effective July 1, 1930. He remained on our staff until September 30, 1935, 
when he resigned and accepted employment at the University of Tennes-
see, working there in soil erosion control until his retirement several years 
later. 
When Martin came, he and Oberlin did all our extension work, except 
for rural electrification. After July 1, 1932, Martin worked full time on soil 
erosion control, and Oberlin continued with other phases of agricultural 
engineering extension. Ralph Parks continued to do splendid work in rural 
electrification both in research and extension. It was during this time that 
he outfitted a wide-bed pick-up truck with electrical equipment and 
exhibits, and conducted meetings and demonstrations with groups of farm 
men and women in many parts of the state in cooperation with county 
extension agents. He resigned in June, 1933. 
With the coming of the federal emergency Agricultural Adjustment 
Administration (AAA) program in 1933, and with the shortage of funds to 
continue the regular agricultural extension programs, most of these 
programs were severely curtailed. Several extension specialists were 
assigned to assist with the educational work required in connection with 
the AAA programs. Oberlin was one of the specialists so assigned, and he 
spent practically full time in this emergency work until his resignation in 
January, 1935. 
The emergency AAA programs were the government's effort to rescue 
farmers from the twin disasters of depression and drought, as explained in 
Extension Circular 420: 
When the Agricultural Adjustment Administration came 
into being in 1933, the Extension Service was given the 
responsibility of carrying on the educational work in connec-
tion with the various programs. County agents and other 
extension workers held meetings with farmers to explain the 
provis!ons of the programs, and also assist with the organiza-
tion of county associations in the training of committeemen 
and other leaders. 
The Wheat Program of 1933 and the Corn-Hog Program of 
1934 were emergency measures designed to do the most 
possible for American agriculture in the least possible time. 
At that time huge crop surpluses and a great load of debt 
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brought agriculture to dire straits. The wheat and corn-hog 
programs gave farmers benefit payments for reducing acre-
ages of corn and wheat and the production of hogs from 
certain base figures determined for each farm on the basis of 
past production records . It was required that acreages retired 
from wheat and corn, known as "contracted acreages," be 
seeded to soil-conserving crops. 
In 1934 one of the most disastrous droughts in history 
struck Missouri, and many farmers found themselves with-
out feed and funds, and the Extension Service was given the 
responsibility of assisting in government programs of cattle 
buying, securing feed, and other forms of relief. 
In the spring of 1936, Congress passed the Soil Conserva-
tion and Domestic Allotment Act which placed major empha-
sis on the diversion of soil-depleting acreages to soil-conserv-
ing use. In 1938 this act was amended by the Agricultural 
Adjustment Act, which provided for making payments to 
farmers who planted within allotments established for their 
farms. The Extension Service assisted with the educational 
work needed. 
Although the drought of 1936 was less severe than the one of 1934, it 
affected the work of the Extension Service. The agricultural engineering 
responsibilities included instruction and help in the use of local native 
building materials, particularly cobblestone in south Missouri, for such 
buildings as milk houses, poultry houses, and even small homes. Also 
prominent in agricultural engineering extension work was the promotion 
of temporary silos which were of four general types: trench silos, native 
lumber or plank silos, baled straw silos, and what was called "paper sack" 
silos. Baled straw silos were made of bales of straw arranged in circular 
rings piled one on top of the other, and usually held in place by strong wire 
hoops. The "paper sack" silos were rings of woven wire or picket fencing 
built one on top of the other, and usually held in place by long poles 
around the outside. Light-weight roll roofing, or other building paper, was 
commonly used to line the inside of the fencing. Hence, they were called 
"paper sack" silos. Thousands of these temporary silos were built and 
used in the 30s. Finally, large concrete open-end, open-top "boxes" were 
designed and built on top of the ground to replace trench silos. 
For a few months following the resignations of G. E. Martin and R. W. 
Oberlin in July, 1935, we had no extension engineers on our staff. But in 
February, 1936, two new men were appointed. They were Kenneth B. 
Huff, a 1934 graduate with a B.S. degree in agricultural engineering who 
had served as a research assistant; and Marion W. Clark, a 1933 graduate 
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with a B.S. degree in agriculture who also had a little more than two years 
experience in soil conservation engineering work in north Missouri. With 
only occasional help from the resident staff, these two men carried the 
major load of our extension work on through the 30s and into the 40s. 
Although there continued to be a fair amount of work on farm 
buildings, farm machinery, and farm home modernization, the major 
emphasis during this period was on soil conservation and rural electrifi-
cation. 
The Work in Soil Conservation 
The research work on soil conservation at Bethany experiment farm was 
well underway, and controlling soil erosion was generally recognized as a 
major need. Also, it was becoming recognized in the late 30s that generally 
it was both difficult and often impractical for farmers to build their own 
terraces, terrace outlets, and waterways. There was a real need for 
custom-conservation contractors. 
Therefore, several interested individuals, including five who had been 
doing some custom terracing work, held a meeting in Columbia on 
October 27, 1938, during the annual Farmer's Week and decided to form an 
association to be known as The Missouri Terracing and Conservation 
Contractors' Association. They elected the following officers: Arnold 
Pulliam, Adrian, president; Louis Bestgen, Bunceton, vice-president; Cliff 
Meeker, Columbia, treasurer; and Marion W. Clark, Columbia, secretary. 
This group met again in Columbia on November 28, and adopted a 
constitution and by-laws, agreeing to meet at least once annually during 
Farmers' Week in Columbia. They also agreed to follow standard specifica-
tions and to set standard charges for laying out and building terraces of 
standard design. 
The membership of this group grew rapidly for many years in Missouri 
and became quite effective promoting high-quality work in constructing 
terraces, ponds, waterways, and doing other conservation work. 
During the droughts of 1934 and 1936, many farm ponds went dry, so 
there was a shortage of water for livestock. This created an interest in and a 
demand for a program of building improved ponds. Specifications for 
improved ponds, including minimum depths, dam sizes, width, slopes, 
methods of construction, etc., were developed and adopted. In the 
ensuing years, thousands of these improved ponds were built in Missouri. 
Air travelers often remarked that they could almost tell when they were 
flying over Missouri by the great number of farm ponds they could see 
from the air. These ponds were designed to provide adequate livestock 
water, recreation, wildlife conservation, a limited amount of irrigation, 
and even domestic water supplies. While the amount of irrigation from 
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these ponds was limited, many vegetable gardens were planted below 
pond dams and were therefore easily irrigated. 
The Revival of Rural Electrification 
As noted earlier, the promotion of rural electrification received a serious 
set-back in 1933 due to the great depression and the resulting stagnant 
economic conditions. The Federal Rural Electric Administration came into 
being in 1935; and a great upsurge developed in rural electrification which 
continued until, a few decades later, practically every farm in Missouri had 
electricity. 
Farmers, by working together and forming cooperatives, could borrow 
from the U.S. Government at the extremely favorable interest rate of 2 
percent to build electric lines out into rural areas. Many meetings of farm 
groups were set up by representatives of the Rural Electrification Adminis-
tration in Washington and by our Missouri agricultural extension workers 
to explain the advantages and cost of electricity, the plan for organizing 
cooperatives, the method for borrowing money for line construction, etc. 
Kenneth Huff, our new extension engineer, spent most of his time during 
the late 30s with farm groups, wiring contractors, appliance dealers, and 
county leaders in training sessions. The results were most encouraging. 
In February, 1937, the Missouri State Rural Electrification Association 
was organized, composed of one member from each federally financed 
rural electric project. Kenneth Huff was elected secretary. This association 
was effective in providing leadership in various local projects and in 
sponsoring meetings to discuss local problems. 
Although Missouri farm people and extension workers of earlier years 
had labored earnestly to make electricity available to farmers, progress had 
been quite slow. In 1924, less than 1 1/2 percent of Missouri farm homes 
had electricity, and even up to the beginning of the federal REA program 
the figure was only 8 percent. By the end of the 30s, however, ap-
proximately 20 percent had electricity. 
During the late 1920s and early 30s, the Extension Service had actively 
promoted the use of electricity in rural areas with the fine assistance of the 
power companies of the state. This work had resulted in the construction 
of additional lines and a much greater use of electricity from the lines built 
previously. Having been exposed to the possibilities of electrification, 
many Missouri farm people were, therefore, prepared to accept assistance 
from the federal REA program in 1935 and 1936, even though many others 
were skeptical as well as reluctant to incur expenses that were not 
absolutely necessary. Also, a few farmers who had small individual 
engine-driven electric plants considered them adequate, but most of these 
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were soon won over to electricity from power lines. Typical reports from 
Missouri counties indicate the progress made. 
A 1938 report of extension work in Newton County states that 23 farm 
men and women spent a total of 89 days, held 39 meetings attended by 919 
people, and at the end of six weeks they organized and applied for a 
project of 132 miles of electric lines. A report from Atchison County stated 
that rural electrification was the most outstanding extension project of the 
year. Line construction underway would serve 450 farmers on 200 miles of 
line that would cost approximately $150,000. A report from Lawrence 
County stated that rural electrification had made more progress than any 
other extension project of the year. One hundred thirty-seven miles of line 
had been energized, and sign-ups for 475 additional miles had been sent to 
Washington for approval. (Many projects extended into adjoining coun-
ties.) The report from Pemiscot County stated that at the suggestion of the 
county agent, the board of directors agreed to employ a specialist to visit 
each farmer on the line and offer advice free of charge for drawing a wiring 
plan for his home. 
By 1939 there were 300 miles of rural electric lines in Boone County 
serving 690 farms, with the lines then present having the potential of 
reaching 1,400 customers. The gross revenue of the Boone Electric Coop-
erative was $1,676 for November, 1938. One year later, both the number of 
farms served and the gross revenue were almost exactly double. 
Changes in Farming and Farm Living Conditions 
In the latter part of the 19th century and the first part of the 20th, most 
farms were about one quarter section, 160 acres or smaller, and many farm 
families produced most of their own food, preserving or storing much of 
their fruits and vegetables against the time when fresh products would not 
be available. Most farm families also raised at least a few hogs so they 
could butcher and cure enough pork in the fall or early winter to last 
throughout the year. Farmers also kept a few milk cows to provide milk 
and butter, and likewise a small poultry flock to provide eggs as well as 
frying chickens or broilers for use in the spring and summer, and hens for 
occasional meat during fall and winter. The farm wife usually took care of 
the poultry. She would trade eggs and butter at the local grocery store for 
many of the staples needed, such as sugar, flour, and coffee. 
These practices continued through the early part of the 20th century 
and up into the 20s and 30s, but since there was a growing tendency for 
farm families to produce more and more poultry and dairy products for the 
market, the problems of storage of such products on the farm became 
increasingly important. Electric refrigeration was not available in those 
days nor was ice refrigeration practical where there was no daily delivery. 
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At the same time, there was an increased effort to improve living 
conditions on the farm, particularly through the provision of running 
water, better lighting to replace kerosene lamps, and improved sanitary 
conditions through the use of septic tanks. 
Ingenious and Innovative Approaches to the 
Solution of Problems 
An example of the innovative approach to the solution of problems arising 
from this change in farm life was the provision of more sanitary easily 
cleaned poultry houses. Although a concrete, rather than a common earth 
floor was obviously much better, the cost of a typical concrete floor was 
prohibitive, so a "thin-section" floor was developed. A layer of 3 to 4 
inches of gravel, rock or crushed limestone was put down and compacted. 
Then a layer of sand-cement mortar was poured on top, levelled off, and 
trowelled. This solution provided to be so practical that many such poultry 
house floors were built all over Missouri. 
Another problem arising when eggs were produced for the market was 
some way to properly cool and store them until they could be taken to 
market. Workers in poultry husbandry and agricultural engineering devel-
oped the so-called Missouri egg cooler. This cooler consisted essentially of 
a large concrete box with a masonry front in which a door was installed 
and the box, all except the front, was covered with 2 to 3 feet of earth. It 
proved quite effective and satisfactory for maintaining the quality of eggs 
until they could be marketed. 
Another example of ingenious use of local cheap building material was 
the use of cobblestones. Inside wall forms of wood were made and 
erected, and local cobblestones were laid up in mortar against the wood 
forms. An improvement on this method was developed by using a single, 
wide board as a form at the bottom of the wall. After the bottom layer of 
rock and mortar had set, the form was raised, and another layer of 
cobblestone and mortar built up, and so on until the whole wall was 
completed. The use of single boards, of course, was much simpler and 
cheaper than wall-sized solid wood forms. 
In the 30s the need for septic tanks to improve sanitary conditions on 
farms was generally recognized. At first, a common method of building 
the tanks was to use easily made forms that had to be destroyed in 
removing them. Efforts were then made to develop forms which could be 
removed forre-use in building additional tanks. This innovation required a 
good bit of experimental work in building and trying out forms as well as 
in continuing attempts to improve them. After satisfactory re-usable forms 
were developed, many, many more tanks were built in Missouri. 
Another example of innovative development was that of building 
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tilt-up concrete walls for above-ground, horizontal silos, and for other 
buildings such as machinery sheds. A method was finally developed by 
pouring concrete for the walls into forms on the ground, and after the 
concrete had hardened, erecting them by pulling them up into position 
with tractors . 
Still another innovative method in using concrete was that of shaping 
the ground for overall erosion control structures and then covering the 
ground with a thin layer of concrete reinforced with woven wire. This 
rather cheap method was widely used, for it ensured the success of many 
systems of removing water runoff from a field without excessive erosion 
and forming of ditches. 
Other extension demonstrations on the use of concrete included such 
projects as construction of milk-house floors, water tanks, milk-cooling 
tanks, feeding floors, sidewalks, steps, and well tops. 
In all of these changing and improved conditions, agricultural engi-
neers worked hand in hand with others, such as dairy and poultry 
specialists, to bring about these far-reaching changes in farm work and 
farm living. Concrete obviously was used widely in most of these 
improvements, and a most important factor in our extension work at that 
time was the active and effective cooperation of the Portland Cement 
Association, which assigned farm field engineers to work alongside 
agricultural engineers and other agricultural specialists to promote the use 
of better concrete on the farm. The first of these farm field engineers in 
Missouri was David Meeker. He was a 1924 graduate of the Missouri 
College of Agriculture and had served as a county extension agent in Bates 
County for two years before joining the Portland Cement Association. 
After two years of this cooperative work with the College of Agriculture, 
Meeker returned to county agent work, and his brother, Clifford, began his 
work in Missouri as a farm field engineer with the Portland Cement 
Association. These two men worked effectively right along with staff 
members of the College of Agriculture and the Extension Service. 
With the exception of two years during the depression of the 30s, 
Clifford Meeker continued as the Portland Cememt Association farm field 
engineer until 1944, when he resigned and accepted a position in the 
Agricultural Extension Service to begin work on the Balanced Farming 
program. He was succeeded by Fred Venrick, who continued as the 
Portland Cement Association farm field engineer in Missouri until his 
retirement in 1971. By that time the use of good quality concrete on farms 
had been well accepted, and practically all concrete used on farms was 
ready-mixed, delivered in large trucks. Until ready-mix concrete became 
available, most concrete had been mixed by hand or by small-batch mixers 
driven by small engines. For much of the early extension work involving 
concrete, a small mixer and gas engine were mounted on a light-weight, 
61 
two-wheel trailer and pulled behind an automobile to all sections of the 
state. 
Experimental Farm Machines 
The new uses of concrete on the farm brought about many of the radical 
changes we accept as commonplace today. In the same way, many 
experimental farm machines changed methods of farming. In the 20s, 
soybeans were introduced into Missouri as a new crop which soon became 
quite popular and profitable for many farmers. Soybeans were used to 
some extent as a hay crop but principally as a seed crop. The beans were 
generally cut with a binder, shocked, and later threshed with a stationary 
threshing machine-the common method used at that time for harvesting 
grain crops. This required considerable time and labor, often with a high 
loss of beans due both to weather and to shattering from so much 
handling. In the early 30s, Professor Wooley conceived the idea of building 
a bean harvester, modifying an ordinary grain binder by removing the 
binding attachment and replacing it with a simple threshing mechanism. 
Threshing was done with a rapidly revolving cylinder with short, flailing 
chains attached to the surface. The threshed beans were collected in a box 
where they could be easily removed and then cleaned with an ordinary 
seed and grain cleaner. Reasonable progress had been made when small 
combines cutting swaths of 40 inches to 5 feet came on the market in the 
late 30s taking over much of the work of harvesting beans as well as other 
seed and grain crops in Missouri. 
With the increasing amounts of terracing to control soil erosion, there 
came a need for better machines and methods for building terraces. It was 
in the 30s that Professor Wooley invented and developed a small elevating 
grader which could be operated by the average farm tractor in use at that 
time. This machine had a heavy plow disc which plowed a large furrow 
slice up onto a heavy rubber belt elevator-conveyor driven by the tractor 
power take-off. This conveyor moved the soil 7 or 8 feet to the right of the 
line of travel and, thus, could build a reasonably good terrace by making 
about 10 rounds along a previously laid out terrace line. This machine was 
successful, and a few were built by commercial manufacturers. George 
Snead, who at that time was an undergraduate student with unusual 
mechanical ability, was of great help to Professor Wooley in developing the 
bean thresher and the terracing machine. 
Two or three other small terracing machines were developed by others, 
and came on the market at about the same time. These small machines 
were soon superseded, however, by larger, heavy-duty machines, princi-
pally bulldozers and road graders, used mainly by terracing contractors. 
Another special mac~e was designed and built in the 30s, which 
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though reasonably successful, did not get into production. It was a 
contour-furrowing plow for making furrows across the slope in pastures to 
minimize runoff from rains. This was an invention developed principally 
by Professor Wooley and Xzin McNeal, a graduate student. This machine 
was a modified single-bottom tractor plow, which would cut and raise a 
furrow slice in sod. A disc on this machine would then cut a second and 
deeper furrow under the raised sod, throwing this second furrow slice to 
one side. The sod would then fall back into place and be pressed down by a 
trailing heavy roller with a convex surface. This operation left a small 
sod-covered ditch running across the slope on a contour line which had 
previously been laid out. Tests indicated that the use of this machine 
would prevent a considerable amount of runoff and allow water to be 
absorbed into the soil, thus promoting the growth of grass. In the late 70s, 
there was a report of successful contour furrowing on some western 
grazing lands. 
Shop Facilities 
Such experimental machines would not have been possible to build in the 
original agricultural engineering laboratory. Until the early 20s, our shop 
tools and equipment were quite limited, consisting principally of carpen-
ter's woodworking hand tools, with no electric or power tools at all. In the 
20s, we gradually developed good assortments of hand woodworking and 
metalworking tools for our teaching shops. 
For our experimental and maintenance shop, we had at first no 
individually motor-driven tools but did haye a line shaft drfven by a 
5-horsepower electric motor. A used drill press and a used metal-turning 
lathe that we acquired at low cost were driven by belts from the line shaft. 
From this beginning, we gradually acquired more and better tools and 
equipment, both hand-operated and driven by individual electric motors. 
By the mid-30s our equipment included a power-driven, heavy-duty metal 
hacksaw, an acetylene welding and cutting outfit, a motor-driven wood-
working table saw, a small motor-driven wood jointer, and a fair assort-
ment of hand tools, thus making our experimental and maintenance shop 
reasonably adequate for our needs at that time. 
New Staff and Graduate Assistants in the 1930s 
Our earlier graduate students, assistants, and instructors, whose work has 
been noted in earlier pages are: William C. Boney, Harry Miller, Harold W. 
Lamert, Ralph R. Parks, Archie H. Glaves, Dwight D. Smith, and Earl G. 
Johnson. Following are brief descriptions of the work of others who served 
in similar capacities during the 30s. 
Dale Springer was a research assistant and graduate student in 1930-31, 
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who worked with soil erosion control. After receiving a master's degree in 
1931, he worked with soil erosion control in northwestern Missouri and 
southeast Iowa for a number of years. 
Olin E. Hughes was a research assistant and graduate student in 
1931-32. His work was with farm buildings, and he wrote a thesis on farm 
building costs. Receiving his master's degree in 1932, he worked for the 
Caterpillar Company in Georgia for a time and finally for several years in 
Missouri as a safety engineer for the Missouri Farmer's Association until 
his untimely death in September, 1973. 
G. W. Giles was a research assistant and graduate student from 1933 to 
1935. He did research and wrote a thesis on tillage methods for growing 
corn. He also designed and built a drawbar dynamometer suitable for use 
on both horse-drawn and tractor-drawn implements. After receiving his 
master's degree in 1935, he joined the agricultural engineering staff of 
North Carolina State College and later became chairman of the depart-
ment. In 1961 after 25 years of service to that institution, he resigned and 
spent five years in India as a consultant on agricultural implements for the 
Ford Foundation. Since then he has done private consulting work. In 1969 
he received the Missouri Honor Award for Distinguished Service in 
Engineering. 
In response to an order from the New Hampshire Agricultural Experi-
ment Station, our University instrument shop built a dynamometer like the 
one designed by Giles. 
Kenneth B. Huff, after graduating in 1934 with a B.S. degree in 
agricultural engineering, served for ' a time as a research assistant, working 
principally on projects with farm buildings. As indicated previously, he 
joined our extension staff in 1936 and continued until September, 1941, 
when he was given a leave of absence for military service. He served in 
North Africa and Europe. After the war he returned to our department and 
did extension work, teaching, and research on the subject of farm 
buildings, advancing to the position of full professor. In April of 1951 he 
was again given leave of absence for service in the Air Force but soon 
resigned from the University to remain in the Air Force until retirement. 
He returned to Columbia and engaged in real estate business, which he 
has continued to present. 
Marion W. Clark, as mentioned previously, joined our extension staff in 
1936. Although he did some work in other phases of agricultural engineer-
ing extension, his work was principally with soil and water conservation, 
which he continued until his retirement in 1971. 
Lloyd E. Hightower served as a graduate assistant in 1935-36, and as an 
instructor in 1936 to 1943. His service as a teacher during the high 
enrollments of the late 30s and early 40s was especially valuable. He had 
already received his bachelor's and master's degrees in agricultural educa-
tion, and in 1941 he received the degree of B.S. in agricultural engineering. 
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In 1943 and 1944, he was an instructor in physics in the Army specialized 
training program at the University. He then worked for the Naval 
Ordnance Laboratory, and in 1961, joined the Goddard Space Flight Center 
as a project engineer establishing satellite tracking stations around the 
globe. He now is retired and lives in Columbia. 
Paul N. Doll graduated with a B.S. in agricultural engineering in 1936 
and then served as a graduate research assistant for a year, doing research 
on the efficient use of power in tillage. He received his M.S. degree in 1937 
and then for a few years was a county agent in Cooper, Clay, and Andrew 
Counties. Following that, he organized the Missouri Limestone Producer's 
Association and served as its executive secretary in Jefferson City for a few 
years. He then was the executive secretary of the Missouri Society of 
Professional Engineers for many years until his retirement in 1976. He was 
always active in professional, civic, and community organizations. He also 
was a moving force in organizing Alpha Epsilon, the honor society of 
agricultural engineering, which was founded at the University of Missouri 
on May 14, 1959, and which by 1978 had chapters at 24 universities. From 
the beginning of Paul's connection with our department, he has been a 
most loyal and faithful booster of agricultural engineering. He received the 
Missouri Honor Award for Distinguished Service in Engineering in 1968 
and the UMC Alumni Association's Distinguished Service Award in 1979. 
William A. Junnila served as a research assistant during the school year 
of 1936-37. He had graduated from the University of Minnesota with a 
degree in electrical engineering, and his work with us was on rural 
electrification, which was then just being revived after the slump due to 
the depression of the early 30s. He wrote a thesis on construction practices 
and costs and limitations of rural electrification, and he received his M.S. 
degree in 1937. After graduation he worked on rural electrification 
research projects at three or four different universities, most if not all of 
which were in cooperation with the United States Department of Agricul-
ture. His last assignment was at the University of Minnesota, his native 
state. 
Jesse H. Neal, while on leave from the Department of Agricultural 
Engineering at the University of Minnesota in the mid-30s, served as a 
research assistant in soils at the University of Missouri. He wrote a thesis 
on the effect of degree of slope and rainfall characteristics on soil erosion 
and received his Ph.D. degree in 1938. While he did the major part of his 
work in the Department of Soils, he did some experiments in our 
Department of Agricultural Engineering. After some years with the 
University of Minnesota, he joined the Department of Agricultural Engi-
neering at Auburn University in Alabama where he remained until 
retirement many years later. 
Xzin McNeal was a research assistant during the school year 1937-38. 
He assisted with two or three different projects but principally one with 
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Professor Wooley on the development and testing of a contour furrowing 
plow used to reduce runoff and soil erosion from pasture land. He also 
assisted with the development of a portable sheep dipping tank, which 
was then used in several places in north Missouri. He received his master's 
degree in 1938, and then did work in agricultural engineering in Arkansas. 
He retired a few years ago as a professor of agricultural engineering at the 
University of Arkansas. 
Robert P. Beasley graduated from our department with a B.S. degree in 
agricultural engineering in 1936 and spent about two years in southeast 
Missouri on a program of drainage ditch maintenance and improvement. 
He then returned to us as a research assistant in September, 1938, and in 
July, 1938, he was appointed instructor. He did most valuable service on 
several research projects, including tillage methods in growing corn, 
combine studies, supplemental irrigation, and soil erosion control. He 
received his master's degree in 1941. Except for about two years when he 
was on leave for service in the U.S. Navy, he remained on our staff until 
his untimely death in 1974. He had advanced through the ranks to a full 
professorship in 1955 and had become a most effective teacher and 
researcher in soil and water conservation and irrigation. He was recog-
nized nationally as a leader in his field. Much of the improvement in soil 
conservation practices during his time can be attributed to his work. In 
1971 Beasley received the ASAE Hancor Soil and Water Engineering 
Award. 
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CHAPTER4 
The 1940s 
The Department in the 1940s 
Work of the Department in the 40s was greatly affected by World War II. In 
the earlier part of the decade, our work in all three areas of teaching, 
research, and extension were progressing quite satisfactorily. But as the 
United States became increasingly involved in the war, normal activities 
were severely curtailed, and special war-related needs and activities 
increased. After the war in 1945, the University and the country as a whole 
began to rebuild, responding especially to the needs of returning veterans 
as well as to other needs and opportunities. 
At the beginning of the decade, there were six members on our resident 
staff of the rank of instructor and above; by 1944 there were only two, 
Professor Wooley and me, but the number increased to nine by 1950. The 
extension staff numbered two at the beginning of the decade, dwindled to 
one in 1941, and then expanded to a total of four by the end of the decade. 
Student enrollment remained rather high during the first two years of 
the decade, but then dropped sharply. During the school year 1943-44, 
there were only 13 students in our first course in agricultural engineering. 
In 1946 after the war ended, enrollments picked up rapidly. In 1946-47, 
enrollment in the first course reached a high of 551. During the first 
semester it was 309, with two lecture sections and 14 laboratory sections. 
After that year, enrollment in the first course gradually declined but 
remained about 200 per year until 1959-60. Enrollment in other courses, 
while not nearly so high, varied in much the same manner. 
World War II 
In the early 40s practically all farm machinery factories were converted to 
making war equipment and supplies. Steel and other basic materials were 
rationed and their use strictly limited for all except war-related work, so 
practically no new farm machinery was manufactured. It became neces-
sary, therefore, to keep the machines then on farms in good condition and 
make them last as long as possible. Efforts of both our resident and 
teaching staffs were directed to this end. Repair and maintenance methods 
were outlined in bulletins, and meetings with farmers and implement 
dealers were held in practically every section of the state. Emphasis was 
placed on preventive maintenance of tractors, plows, mowers, and other 
hay harvesting-and-handling equipment. 
Plans were developed for home made or locally made equipment such 
as sweep rakes to be operated by tractors and old automobile chassis, and 
for hay stackers, using parts that were randomly available in junk yards. 
Plans were developed for converting horse-drawn mowers for use behind 
tractors, also for making electric chick-brooders and small bulldozers for 
farm tractors, etc. An indication of the scarcity of common materials at that 
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time was the development of a simple device for straightening old wire 
bale-ties for reuse, and even the publication of a circular on how to make 
and use the devic~. 
Rationing of Gasoline 
In addition, gasoline was scarce and rationed, so bulletins were prepared 
on saving gasoline on farms. There were studies on operation costs of 
tractors and farm machines, and there were bulletins on suggested rental 
rates to encourage custom operation wherever practicable. 
Professor Wooley served on the local gasoline rationing board which 
made allotments of gasoline to various users. Amounts available for local 
travel were so low that many people walked, used bicycles, or rode the city 
buses, which were heavily used during the war. 
I purchased a used, small, light-weight motorcycle, thus becoming 
quite conspicuous and envied by many. The ration allowed for it was never 
completely used, since it would run about 100 miles on a gallon of 
gasoline. After the war, when automobiles began to be used extensively 
again, motorcycling became considerably more dangerous, and I sold it. 
Research During the 1940s 
Except for the period of 1943 to 1945 when our staff was limited, and extra 
efforts were being made to strengthen our extension program, our 
research continued and expanded quite satisfactorily. 
The use of native material and local labor in the construction of farm 
buildings and houses received even more attention than previously. In 
addition to the use of cobblestone construction mentioned in earlier pages, 
experimental work was done on the use of laminated curved rafters made 
of short lengths of native lumber. Three buildings using such rafters were 
constructed on one of the University's south farms and were still in use 
some 30 years later. Indications are that they will continue to be used for 
many more years. In one of these, a farm house, experimental work was 
done on heating farm residences. 
Also, there was research on irrigation from wells in river-bottom lands, 
on improved equipment for placing fertilizer on corn, on economical 
methods of preparing seed beds for small grain following lespedeza 
(which was a comparatively new crop in Missouri), on methods of growing 
and harvesting castor beans as a possible new agricultural crop, as well as 
continued studies on the use of combine harvesters, economical methods 
of tillage in growing corn, and hay-harvesting methods. 
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The McCredie Experiment Farm 
In the early 40s, the McCredie Experiment Farm, located in Callaway 
County about 25 miles east of Columbia, began to be developed for a series 
of scientific soil erosion control experiments to be conducted cooperatively 
by the U.S. Department of Agriculture and the Missouri Agricultural 
Experiment Station. Dwight D. Smith, as mentioned in earlier pages, 
moved back to Columbia in 1940 to become superintendent of this farm. 
Over the next several years much important research was done there by 
the Soils Department and the Agricultural Engineering Department. The 
results of this work proved to be most valuable in planning improved soil 
erosion control methods for much of the state of Missouri as well as for 
other parts of the country. Many field days have been held at the McCredie 
Farm, and thousands of farmers and others have visited it to observe the 
results of the experiments. 
The Climatic Laboratory 
Traditionally, livestock shelters had been designed for mechanical strength, 
low cost, reasonable length of life, convenience and saving of labor in 
handling livestock, as well as reasonable protection of animals against 
extremes in weather. 
M.A.R. Kelley,* a long-time employee of the U.S. Department of 
Agriculture who researched the requirements of farm buildings, had for 
many years preached the need of a scientific laboratory where studies 
could be made to determine the effects of extremes in climate on the 
comfort and production of animals. In the late 30s and early 40s he was 
joined by Dr. Sam Brody, an eminent scientist in the Department of Dairy 
Husbandry, and by Professor Wooley, who was chairman of our depart-
ment at that time. The three of them, together with certain engineers in the 
United States Department of Agriculture, began to make plans for such a 
laboratory. These planning efforts resulted in the construction of a 
laboratory on the University campus in 1946 and 1947. It was called the 
Psychroenergetic Laboratory or the Climatic Laboratory. Unfortunately, 
Kelly did not live to see the fruition of his idea. 
The laboratory, an insulated steel structure 40 x 80 feet, is made up of 
two insulated chambers. Each chamber is 18 x 26 x 9 feet high and is large 
enough to house six cows. In addition there are work rooms for instru-
ments, records, and air conditioning and heating equipment. Harold J. 
•In 1912 Kelly was employed by the University as the first full-time staff member to teach 
agricultural engineering subjects, and in 1914 he became instructor-in-charge of the Agricul-
tural Engineering Department when it was organized. 
70 
Thompson, an agricultural engineer with the United States Department of 
Agriculture came to Columbia in 1946 to help with the early cooperative 
research projects and the construction of the laboratory which was first 
used in 1948. In 1963 Thompson transferred to Washington, D.C. Other 
USDA engineers who served in the laboratory from 1963 to 1978 were 
Robert G. Yeck, Ivan L. Berry, and G. LeRoy Hahn. 
In the early years of operation, the following were prominent in 
planning and coordinating the research work done the the laboratory: Dr. 
Sam Brody and Professor A. C. Ragsdale of the Department of Dairy 
Husbandry; Professor J. C. Wooley and Robert E. Stewart of the Depart-
ment of Agricultural Engineering, with Milton D. Shanklin joining later. 
Also, Wallace Ashby and other agricultural engineers of the United States 
Department of Agriculture in Washington came to Columbia for confer-
ences during the early years of operation. 
Research activity increased rapidly during the 1950s and continued into 
the 60s and 70s. By 1978, 13 graduate students in agricultural engineering 
had earned M.S. degrees, and 11 had earned Ph.D. degrees on research 
conducted in the laboratory. Also, many other graduate students and staff 
members from other departments-principally the Departments of Dairy 
Science, Animal Husbandry, Poultry Husbandry, and Veterinary Science-
worked in the laboratory on research projects. 
Running the laboratory required considerable labor in feeding and 
caring for the animals, operating the equipment, collecting, recording, and 
compiling data, etc. Many undergraduate students have worked there at 
various times in addition to regularly employed, full-time technicians. Sam 
Barrett served as the principal USDA technician in the laboratory from 
its beginning until his retirement in 1974. He was a careful, conscientious 
workman who quickly learned to operate the equipment, and was of help 
to all who worked with him. Dale Clark had worked in the laboratory as a 
student, and in 1965 became a full-time junior USDA engineering techni-
cian, continuing until his transfer to another project in 1978. He likewise 
was a most valuable helper and was able to assume responsibility when 
Sam Barrett retired. 
Since the establishment of the laboratory, many dozens of scientific 
bulletins and papers have been published on the results obtained over the 
years, and the work done there has received worldwide attention. Hun-
dreds upon hundreds of visitors have been through the laboratory, includ-
ing many from foreign countries. 
A Special Course in Farm Machinery for Veterans 
In 1945 after the war, the College of Agriculture agreed to offer returning 
veterans a government-sponsored, non-collegiate course in farm-machin-
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ery maintenance and repair. Our department was assigned the duty of 
organizing and operating such a course, even though we were not well 
prepared nor equipped to undertake such a task. The course was to last all 
day, five days a week for one year. The first session began in June, 1945, 
and continued through the 12-week summer session. Marvin M. Parker, 
one of our graduates with a B.S. degree in agriculture, was an instructor in 
the course. Marvin, a man of exceptional mechanical ability, had had 
experience in setting up and operating special food-canning equipment for 
a special war-time program in vocational agriculture departments in 
several high schools in the state. 
During the first 12-week session, Marvin and I taught the more 
practical aspects of our regular courses in shop work, farm machinery, 
engines, and tractors, using the equipment then available in our Agricul-
tural Engineering Laboratory Building. 
C. LeRoy Day was appointed an instructor in this special course, 
effective October 1, 1945. He had graduated from our department in 1945 
with a B.S. degree in agricultural engineering and had served as a student 
assistant. He and Marvin carried the teaching load until February, 1946, 
when LeRoy became a regular instructor in our department, and J. Sam 
McKibben was appointed to teach the veterans' course. Sam was a 
graduate of our department with a B.S. degree in agriculture. He also had 
special aptitude for mechanical work and had had experience in farm 
equipment sales with the Ford company. He continued with the special 
course for about a year when he then became a regular instructor in our 
department, as LeRoy had done before him. They both were most valuable 
to our regular college courses during the peak enrollments of the late 40s. 
Jesse H. Johnson, who also was a good mechanic and who had had 
several years experience as shop foreman for a local automobile company, 
was appointed an instructor in the veterans' course effective June 1, 1946, 
and served until the end of the course in August, 1947. He then was 
appointed a technician in our department and served in that capacity until 
his retirement in May, 1967. Orner Coates, Fulton, also served as an 
instructor in the veterans' course for a few months in 1947. 
In 1946 after ROTC artillery had been mechanized and horses were no 
longer used, the ROTC stables, located on Route K just west of the 
Memorial Stadium, were revamped and equipped to serve as headquarters 
for the special veterans' course, with space for lectures, demonstrations, 
and laboratory practice. The work then took on a thoroughly practicable 
character, and tractors and machines were brought in from farms and local 
dealers for a variety of experiences in adjustment, maintenance, and 
repair. In some cases, machines were practically rebuilt. . 
The students in this program were paid a certain amount to cover their 
expenses while attending the course. Most of them made satisfactory 
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progress and profited from the instruction. A few became successful 
service managers for implement dealers. 
In 1947 the course was terminated because a modified government 
program had been developed to replace the one adopted in 1945. Veterans 
who then desired employment in the farm equipment field were placed 
with certain implement dealers and served as apprentices. They also 
received greater cash benefit payments than had been available under the 
earlier program. 
Our Technicians 
Up until the 40s, we had had no helpers who could be classified as what 
today we call technicians. Until then we had depended upon part-time 
student helpers in the construction and maintenance of apparatus and 
equipment. Graduate students had to construct much of the special 
equipment they might need in their research projects. Our academic staff 
members did much work themselves that is now done routinely by 
technicians. 
Beginning in the 1920s, we had a one-man position of janitor, tool room 
attendant, and general helper. A succession of men served in this position 
until the janitor work was re-organized and placed under the supervision 
of the buildings department. We then for several years had a general 
helper who took care of tools and did miscellaneous work. A succession of 
men served in this position until the early 40s. While most of them were 
unable to do carpentry or other technical work, they were nevertheless 
quite helpful. 
Our first employee who might be considered a technician was Fred J. 
Steffan. He was a practical and successful farmer who moved from Shelby 
County to Columbia in the early 40s to put his two sons through the 
University. In order to have something to do, he worked for our depart-
ment a short time on an hourly basis. He soon was appointed technical 
assistant and was a most valuable addition to our staff until his retirement 
in 1960. He worked primarily with farm field machinery as well as assisting 
with our research projects. 
Another valuable addition to our technical staff was Jesse H. Johnson. 
As mentioned previously, he was first employed as an instructor in our 
special farm-machinery course for veterans in 1946. Another man in this 
same general category was E. E. (Buck) McBain, who joined us on August 
1, 1953, soon after we acquired the Midway Farm and remained with us 
until his retirement March, 1974. Even after retirement, he returned for a 
few short periods of work. These three men were most helpful in our 
research projects and in building special equipment, as well as in operating 
farm machines for our expanding research farm operations. 
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Beginning in the 50s, we had a succession of many more-or-less 
specialized technicians (mechanics, draftsmen, machinists, electronic spe-
cialists, etc.) who have been especially useful to graduate students and the 
teaching and research staffs. Also, we have had several USDA engineer-
ing technicians working on cooperative research projects with USDA 
engineers located in Columbia. These, like our own technicians, have been 
indispensable to our research projects. 
Expanded Quarters in Building T-12 
When student enrollments greatly increased after World War II, our 
physical facilities, along with those of other University departments, were 
woefully inadequate. Arrangements were made, therefore, with the Feder-
al Works Agency to have several war surplus buildings at Camp Crowder 
in southwest Missouri dismantled into sections and moved to the campus, 
where they were re-ePected. In 1947 our department acquired one of these 
buildings. It was a 70 x 240 foot clear-span building (without inside 
supporting walls or posts) which had been used as a motor-transport 
storage and repair building. It was named T-12; the T indicating that it was 
a temporary building; and the 12 that it was the 12th such building brought 
from Camp Crowder. By 1979 T-12 and T-14, which is located at Porter 
Street and College Avenue and used by the Poultry Husbandry Depart-
ment, were the only two remaining of the 14 brought from Camp Crowder. 
Soon after T-12 was re-erected we had a very heavy wet snow which 
placed extremely heavy loads on roofs. One afternoon loud noises like a 
shotgun firing were heard, and upon investigation, we learned the roof of 
T-12 was sagging in places; some of the heavy, wooden, roof-truss 
members were splitting at their ends. Temporary posts were quickly placed 
under the trusses, and later replaced by permanent posts, which of course 
spoiled the clear-span feature of the building. It was found that some of 
the heavy ring connectors had been left out of the truss joints when they 
had been re-assembled, greatly reducing their strength and causing the 
failures. 
Eventually, partitions were installed to create various classrooms, 
laboratories and offices, thus providing greatly needed additional space. 
The building was first used by classes in the second semester of the 1947-48 
school year and served the department for the next 30 or more years. Over 
the years, many improvements and interior changes have been made, even 
to the adding of "second story" offices, storerooms, and a laboratory. 
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Curriculum Change: The Land Grant Association 
Policy Statement of 1948 
On November 9, 1948, the deans of agriculture and the deans of engineer-
ing who were attending the meeting of the Association of Land Colleges 
and Universities in Washington, D.C., met and unanimously adopted a 
joint resolution setting the pattern to be followed in curriculums of 
agricultural engineering departments in their institutions. 
This resolution recommended two complete and distinct curriculums. 
One was to lead to the degree of B.S. in agricultural engineering and was 
to include basic engineering courses common to other engineering curric-
ulums, basic courses in plant and animal science, and humanistic-social 
studies. 
The second curriculum recommended was one leading to a degree of 
B.S. in agriculture with a major in mechanized agriculture. In addition to 
the usual courses in agriculture, this curriculum would contain basic 
courses in agricultural engineering presented from the viewpoint of the 
user of farm equipment and not from that of engineering design. 
This resolution, in effect, approved the work our department and many 
others had long been doing and served as a guide for the development and 
improvement of agricultural engineering curriculums generally. 
While it has always been the custom of the University of Missouri 
College of Agriculture to give B.S. degree diplomas that do not indicate the 
area or department of specialization, the college did and still does 
essentially conform to the 1948 resolution since the records in the dean's 
office and the records of the students' advisors both indicate the students' 
major areas of study. 
Development of the Two Curriculums 
As indicated earlier most departments of agricultural engineering were 
organized in the early part of the 20th century by division of some 
departments in the College of Agriculture, such as agronomy. Most of 
these new departments then began to develop improved practical courses 
in farm power, farm machinery, farm buildings, etc., to meet the particular 
needs of students in the College of Agriculture. (An early dean of 
agriculture said that there might never have been an Department of 
Agricultural Engineering in his College had the College of Engineering 
been able and willing to offer courses suited to the needs of agriculture 
students.) Our Missouri program in mechanized agriculture has been 
successful from its very beginning and had in the first semester of 1977-78 
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an enrollment of 130 students, more than any other similar program in the 
country.* 
Within a few years after these new departments of agriculture engi-
neering were organized and had developed good courses for students in 
agriculture, most of them began development of second curriculums leading to B.S. degrees in engineering. These second curriculums, which 
were in no way to compete with those for students in agriculture, included 
advanced courses in mathematics and physics, the basic courses in 
engineering taken by all engineering students, basic courses in plant and 
animal science, and several of the courses then offered in agricultural 
engineering. Our Missouri curriculum leading to a B.S. degree in engineer-
ing was approved and adopted in 1917, three years after the department 
was organized. 
Gradually, other special courses were developed in agricultural engi-
neering, taught from the viewpoint of engineering design and applying 
the basic principles of engineering; in engineering curriculums these 
replaced the essentially practicable courses which had been designed 
primarily for students in agriculture. In the 1920s and 30s the curriculums leading to B.S. degrees in agricultural engineering at many institutions 
were quite similar to those which in the 1940s and 50s led to B.S. degrees in 
agriculture with majors in agricultural mechanization. 
ECPD Accreditation 
.After the Land Grant Policy statement of 1948, most agricultural engineer-
ing departments began to improve their engineering curriculums to fully 
meet the recommendations of that statement and also to meet the 
requirements for accreditation by the Engineers' Council for Professional 
Development (ECPD), which had long been the agency for accrediting 
engineering curriculums. In 1948 there were only three curriculums so 
accredited, the ones at Iowa State College, the University of Nebraska, and 
Kansas State College. Our curriculum was accredited in 1952, and then 
again at customary intervals, the last time being in 1976. Now, most 
agricultural engineering curriculums in the country are accredited. After 
receiving their ECPD accreditation, some state departments were slow in building up their offerings in agricultural engineering for students in the College of Agriculture. Demands for good practical courses for their 
students in agriculture increased, however, some including pronounced demands from influ~ntial citizens of the several states. Now, most depart-
*As reported by a survey committee of the American Society of Agricultural Engineers. 
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ments offer good courses for both students in agriculture and students in 
engineering. In many states, enrollments in mechanized agriculture now 
exceed those in agricultural engineering. 
Our Academic Staff in the 1940s 
As previously indicated, Professor Wooley and I were the only two who 
remained on duty during all of the 40s. In 1948, however, Professor 
Wooley, because of health problems, asked to be relieved of the chairman-
ship, and I was appointed chairman. Professor Wooley went on half-time 
duty until his full retirement in 1953. The following had joined our staff 
during the 40s. 
Claude A. Kincaid, who had graduated from our department with a 
B.S. degTee in engineering in 1939, was appointed a graduate assistant in 
September of that year and an instructor in January, 1940. He resigned in 
June, 1940, however, to be a farm field engineer in Illinois for the Portland 
Cement Association. While on our staff, he worked in the field of farm 
buildings. 
George W. Steinbruegge was a student assistant in our department 
from 1939 to 1941, and received the B.S. degree in engineering in 1941. He 
spent some months as a land surveyor on several thousand acres in St. 
Charles County on which the U. S. Government later built an ordnance 
plant. After World War II, a large part of this land was given to the 
University for research in which several departments, including ours, were 
involved. For about a year in 1943 and 1944, George was an instructor in 
physics, along with Lloyd Hightower, in the Army specialized training 
program at the University. In 1944 he returned to our department as an 
instructor and did part-time graduate work, receiving his master's degree 
in 1947. In addition to teaching, he did research work on barn hay-drying 
and the feasibility of portable field hay-driers. He was appointed an 
assistant. professor September 1, 1948, and served just a year before 
resigning to accept a position in agricultural engineering at the University 
of Arkansas. He later joined the agricultural engineering staff at the 
University of Nebraska and is now a prominent professor there in the 
Nebraska Tractor Test Program. 
William F. Lytle, a graduate in agricultural engineering from the 
University of Illinois, was an instructor on our staff from July 1, 1940, to 
April 30, 1942, when he resigned and joined the agricultural engineering 
staff of South Dakota State College where he still remains. He has done 
outstanding work in climatology as related to agriculture. 
Fred C. Lereaux, a citizen of British Columbia, was a graduate assistant 
in 1940-41. He did not quite finish his work for a master's degree but 
returned to British Columbia where he engaged in farming and business, 
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including the operation of a sawmill, before joining the agricultural 
engineering staff of the University of British Columbia. In the summer of 
1950, he returned to the University of Missouri to finish his graduate 
program and receive his M.S. degree. 
Herman J. Hall graduated from our Department with a B.S. degree in 
agricultural engineering in 1938 and then worked for the Chance Company 
in Centralia. In July, 1945, he joined our extension staff in agricultural 
engineering and did most effective work until his untimely death in 
December, 1967. 
Ralph L. Ricketts received his B.S. degree in agricultural engineering in 
1937 and then spent a few years in drainage work in southeast Missouri. In 
January, 1942, he joined our staff as an instructor in extension, research-
ing, and teaching on needs of farm buildings. He soon began full-time 
work in extension and advanced rapidly through the ranks to a full profes-
sorship in 1951. He received an M.S. in agricultural engineering in 1960. In 
1971 he took early retirement from the University and began a very suc-
cessful career as an engineering consultant. 
Marvin M. Parker, who after serving for about a year as principal 
instructor in our special non-collegiate farm-machinery course for vet-
erans, resigned and taught vocational agriculture in the high school at 
Hayti until June, 1964. He then joined the University of Missouri US/AID 
team at Orissa University of Technology and Agriculture in India where he 
worked on a machinery and equipment program suited to the small village 
farms of that country. After three and a half years in India, he spent about 
10 years in similar work in Turkey, Pakistan, and the Philippines. Begin-
ning in 1978, he had a two-year assignment in Egypt, helping to develop a 
plan to mechanize the agriculture of that country. 
C. LeRoy Day, who had been a student assistant in our department, 
received his B.S. degree in engineering in 1945. After serving a few months 
as an instructor in our special course in farm machinery for veterans, he 
became a regular instructor and advanced rapidly to a full professorship in 
1962 and to the chairmanship of our Department in 1969. He received his 
M.S. degree in 1948, and for a year beginning September 1, 1955, he was 
granted a leave of absence to do graduate work at Iowa State University, 
where a little later he received his Ph.D. degree. 
J. Sam McKibben received his B.S. degree in agriculture from the 
University in 1939. In 1946 he returned to our department, first as an 
instructor in our special course in farm machinery for veterans and a little 
later as a regular instructor. He completed an M.S. in agricultural engineer-
ing in 1952. He did outstanding work as a teacher of shop work and 
farm machinery as well as in research on machines for and methods of 
reduced or minimum tillage. He took early retirement in 1975 and moved 
to his farm in southeastern Audrain County, where he is engaged in 
farming. 
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Robert R. Roth, who received his B.S. in agricultural engineering in 
1943, returned and served half-Q.me as an instructor in the school year 
1946-47. He received both his M. S. degree in agricultural engineering and 
his B.S. degree in mechanical engineering in 1947. He then joined the 
Minneapolis-Moline Company as an implement designer and has con-
tinued in this general area of work until the present. He now is employed 
by Deere & Company. 
Donald B. Brooker received his B.S. degree in agricultural engineering 
from our department in 1947. For two years he served, first as a graduate 
assistant and then as an instructor, receiving his M.S. degree in 1949. He 
then joined the staff in agricultural engineering at Purdue University for 
two years before returning to Missouri in September, 1951, as an assistant 
professor. He advanced rapidly to a full professorship by 1962. He 
developed an outstanding program of teaching and research on grain 
drying, crop processing, and materials handling. He is the author of many 
technical papers, and a co-author of a textbook on drying cereal grains. In 
1980 Brooker was awarded the ASAE Massey-Ferguson Medal. 
Robert E. Stewart received his B.S. degree in agriculture engineering 
from our department in 1948 and then continued as an assistant instructor 
and instructor while he did graduate work. He received his M.S. degree in 
1950 and his Ph.D. degree in 1953, being the first one to receive this degree 
in our department, although his graduate student advisor was Dr. Sam 
Brody of the Department of Dairy Husbandry. He did outstanding work 
with farm buildings and animal-shelter engineering. He designed and built 
an animal calorimeter to study the ' effects of climatic factors on animals, 
which enabled some highly technical work to be done in this area. He 
became a professor December 1, 1953, and continued with teaching and 
research in animal-shelter engineering until June 30, 1961. At that time, he 
resigned to become chairman of the Department of Agricultural Engineer-
ing at Ohio State University. He was president of the American Society of 
Agricultural Engineers during the 1970-71 year and is presently a distin-
guished professor of agricultural engineering at Texas A & M University. 
Robert M. McCroskey, a graduate student in mechanical engineering, 
was employed as a research assistant for special work in the Climatic 
Laboratory from September 1948 until he received his M.S. degree in 
mechanical engineering in August, 1950. 
Clarence E. Stevens was appoint€:!d to our extension staff in agricultural 
engineering June 10, 1948, and continued until his retirement June 30, 
1974. For many years he did excellent work in farm safety education. He 
also served from February, 1958 to December, 1959 as a member of our 
University of Missouri US/ AID team to help Indian educational institutions 
with their educational and agricultural programs. He worked at Jorhat in 
the State of Assam in northeast India. 
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Beverly Jack Butler, a graduate of the University of Illinois with both a 
B.S. and an M.S. degree in agricultural engineering joined our staff 
September 1, 1949, and served two years before resigning to join the 
University of Illinois agricultural engineering staff, where he is now a 
professor. His work with us was primarily with farm power and ma-
chinery. 
Louis H. Temple, Jr. graduated from our department with a B.S. degree 
in 1949 and then served two years as an assistant instructor while earning 
his master's degree in agricultural engineering. 
Robert B. Sonderman, a graduate student in industrial education, 
served first as a graduate assistant and later as an assistant instructor from 
February I, 1948, to May 31, 1949. We were especially fortunate to have a 
man of his ability to teach sections of our shop courses during the period of 
high enrollments following World War II. 
Farm Land for the Department 
In the early 20s, it became desirable for the department to have some farm 
land specifically for laboratory instruction in the operation and adjustment 
of farm machinery and tractors as well as for a minimum of research. At 
that time, very few of our students had ever driven a tractor; most of them 
had never even driven an automobile. A few of the departments in the 
College of Agriculture had land which was used primarily for experiments 
in crops and soils and for the production of animal feed. While some of 
this land could be and was used by our department, this arrangement was 
only partly satisfactory because the land was not always available to us 
when needed. 
In the late 30s, the University acquired some additional land in the 
South Farm area, and our department was assigned a tract of about 24 
acres. About the same time, the department was assigned some 3 or 4 acres 
in the triangular area south of the present Hatch-Schurz dormitory 
complex and east of Ashland Road; this was land formerly used by the 
Department of Animal Husbandry. These two areas proved very useful for 
the operation of some farm machinery and for a limited amount of 
research on tillage methods, soil and water conservation, hay harvesting, 
and the use of native lumber in farm building construction. 
Even earlier, the department had rented some land in the vicinity of 
Columbia. One example was a contract with Annie Fisher in May, 1924, for 
the lease at $12 per year of 6 acres west of old U.S. Highway 63 and north 
of the old Grindstone school house. This land was used for testing a sprout 
mower, called an iron goat, for the control of brush and sprouts. Another 
instance was the leasing of 20 acres west of the Grindstone school from 
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John W. Cheavens in May, 1939, for testing a system of terraces for 
controlling erosion, the building of the terraces being in lieu of rent. 
Acquisition of the Midway Farm 
For several years prior to 1953, the University Department of Horticulture 
had operated a tract of land of about 145 acres near the village of Midway, 
some 10 miles west of Columbia on old U.S. Highway 40. However, the 
land on this farm had not proved entirely satisfactory for growing fruit 
trees, so the University purchased about 300 acres of Missouri River hill 
land in Howard County just north of Boonville for the Horticulture 
Department. The Midway Farm was then assigned to the Department of 
Agricultural Engineering, and the 24 acres in the South Farm area was 
transferred to the Department of Field Crops. 
At that time in various universities, there was considerable discussion, 
pro and con, on the operation of farms by departments of agricultural 
engineering. There were advantages and disadvantages. In our case, it 
developed that the advantages definitely outweighed the disadvantages, 
for the problems encountered in operating the farm challenged our staff 
members, and some truly fine productive research resulted. 
One such problem was that of terracing moderately rolling land, like 
that on the Midway Farm, which definitely needed terracing to reduce soil 
erosion if the land were to be cultivated. When terraces of the commonly 
used type were laid out, it was evident that they would be so crooked that 
the use of multiple-row machinery would be not only difficult but hardly 
practicable. Professor Beasley and his graduate students, particularly L. 
Donald Meyer, studied the problem and set about designing a system of 
terraces that would be nearly parallel, in some cases actually so. This 
system allowed the land to be farmed with multiple row machinery, and 
with fewer short or point rows when planted to row crops. This greatly 
improved system of terracing was widely adopted and ultimately practical-
ly replaced the older system. 
Likewise, problems that developed in the early harvesting and drying 
of grain led to establishment of some fundamental principles and the 
development of successful methods in handling and drying grain. Profes-
sor Don Brooker, who took the lead in this work, became a recognized 
authority on grain drying, and a co-author of a widely used text book on 
the subject. 
Another real advantage of operating the Midway Farm was that the 
problems encountered provided excellent laboratory experience in re-
search for a large number of graduate students. 
Because of their superior accomplishments, both Professors Beasley 
and Brooker were advanced to the rank of full professor without having 
received Ph.D. degrees when such was seldom ever done, and they 
became advisors of many Ph.D. candidates in the Graduate School. One 
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other man on our staff, Kenneth L. McFate, because of his leadership in 
farm electrification was also advanced to the rank of full professor without 
having received a Ph.D. degree. 
Professor J. Sam McKibben was another of our staff members who 
achieved leadership and wide recognition for his work begun in connec-
tion with the operation of the Midway Farm. His field of specialization was 
multiple cropping, minimum tillage, and forage harvesting and handling. 
The Burning of the Dairy Barn 
Early one night in March, 1959, the dairy bam on the University campus 
caught fire and burned. It was located on space now occupied by the 
southwest parking lot of the Veterinary College complex, just a little east of 
the Agricultural Engineering buildings. In fact, a University staff member 
called me early that night and told me the Agricultural Engineering 
Laboratory Building was burning. I immediately came to the scene and 
learned that it was the dairy bam that was on fire. 
The loss of the barn started a chain of events that affected the 
Agricultural Engineering Department. The University and the City of 
Columbia had been building closer and closer to the Dairy Bam until it was 
practically adjacent to the residences-an undesirable situation. Therefore, 
rather than rebuilding the barn in its original location, the college decided 
to remove the dairy farm operation from the campus. 
J. C. Penney had recently given the University the new Foremost 
Guernsey Dairy Farm, consisting of two tracts: one that joined the 
Agricultural Engineering Midway Farm on the west, and another that was 
a sizeable tract in the South Farm area, both of which the Dairy Depart-
ment had been operating. 
Rath~r than struggle in two areas 15 miles apart, the Dairy Department 
was assigned to our Midway Farm, thus consolidating its operations. In 
tum, Agricultural Engineering moved to a tract near the South Farm about 
4 miles southeast of our campus buildings. There, we began building an 
extensive center of farming operations. 
A large combination machine storage, shop, and office building was 
built in the new location, and also a large pond which served for irrigation 
studies. A system of terraces was built to control soil erosion. Research 
continued for several years on minimum tillage, forage handling and 
storage, and animal shelters. Some good work was also done in the large 
building on feed grinding and feed and grain-handling systems. The shop 
was well equipped and was used to advantage in making apparatus and 
equipment for experimental machines, including a once-over combination 
machine for tilling, applying fertilizer, and planting in one operation. 
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Research at Other Locations 
In addition to research on small tracts near Columbia and the agricultural 
engineering farms, a significant amount was done at other locations in the 
state. The out-state research was principally in cooperation with other 
departments of the College of Agriculture and the U.S. Department of 
Agriculture, first at the Bethany soil erosion experiment farm in northwest 
Missouri, and later at the McCredie Farm in Callaway County, as well as on 
Mississippi River bottom land near Elsberry in northeast Missouri. Later in 
the 1950s, 60s, and 70s, our department did more and more such research. 
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CHAPTERS 
Sample Activities 
of the 1950s and Later 
Another Revival in Farm Electrification 
As previously indicated, the work in farm electrification was going 
extremely well in the last part of the 30s, but unfortunately came 
practically to a stand-still in the 40s because of World War II. After recovery 
from the war, interest and demands began to develop rapidly for more 
information on practical economic uses of electricity, particularly in produc-
tive farm enterprises. Power lines had been extended to more and more 
farms, and many more uses had been made of electricity in homes. 
Farmers, extension workers, and power suppliers were seeking more 
information, principally on uses outside the home. 
The Department of Agricultural Engineering, recognizing this need, 
invited representatives of power suppliers and farm organizations in the 
state to a meeting at the University on April17, 1953, to consider methods 
of developing and disseminating more information on the use of electricity 
on farms . At that meeting, the possibility and practicability of organizing 
an electrification council was discussed and it was decided to appoint a 
steering committee to work up a suggested plan and program for such an 
organization in Missouri. The plan and program was then to be circulated 
among power suppliers and farm organizations. Representatives of these 
organizations were to be invited to a meeting to be held at the University 
the next fall to consider and possibly take action on a proposed state 
organization. 
Plans were accordingly developed for a one-day conference on farm 
uses of electricity to be held on December 3, "sandwiched" between the 
first and final day of a three-day conference of the rural electric coop-
eratives. This meeting was quite successful. Those attending were enthu-
siastic, and made two important recommendations: (1) that a Missouri 
Farm Electrification Council be organized, and (2) that a conference or 
short course on farm uses of electricity be held annually. Both of these 
recommendations were adopted and put into effect. 
After power suppliers agreed to make sizeable grants of money for a 
University research and educational project in farm electrification, the 
Department of Agricultural Engineering began a search for an additional 
staff member to devote full time to the project. Kenneth L. McFate was 
hired and joined our staff on February 1, 1956. He became an outstanding 
member of our department and of the agricultural engineering profession 
generallyi both nationally and internationally. He had graduated from 
Iowa State College and had served five years in research and extension 
work in farm electrification at that college. He also had had experience 
with industrial companies. 
McFate worked most effectively and received splendid cooperation 
from the power companies, the electric cooperatives, various departments 
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in the University, and extension workers throughout the state. He devel-
oped an outstanding program. 
Representatives of the Missouri Farm Electrification Council (MFEC) 
served as an advisory committee to the Department of Agricultural 
Engineering in planning and organizing research and extension work. The 
research was done by two methods: (1) conducting practical experiments 
on typical farms of interested cooperators in various sections of the state, 
and (2) making controlled experiments in our agricultural engineering 
laboratories on certain machines and pieces of equipment, such as feed 
grinders, mixers, conveyors, and metering devices for grains and feed 
supplements. 
Over the next 20 years, research and practical demonstrations included 
a variety of applications of electricity on the farm: livestock waterers and 
tank heaters, brooding chickens, brooding pigs, practical and efficient 
arrangements of bins and conveyors for handling grain and feed materials, 
mixing and conveying feeds, bunk feeders for cattle, grain drying, dairy 
barn lighting, heating and ventilating animal and poultry shelters, and 
heating homes with electricity and other fuels. Even that is but a partial list 
of accomplishments. 
Dissemination of information has been an important aspect of the farm 
electrification project. Soon after McFate came to the University, he and his 
family attended the State Fair at Sedalia. There his young son and 
daughter were seen wearing caps which had been given to them by a 
vendor to promote the use of LP gas. This was a little embarrassing for the 
youngsters' father, but as a result, he encouraged the Missouri Farm 
Electrification Council to develop what was essentially a public relations 
program at the State Fair that would teach youngsters (and incidentally 
adults) about sound and safe uses of electricity. This program, known as 
the 4-H Electric Theatre and demonstration program, became an important 
annual feature of the Missouri State Fair, and still is most effective. 
Presumably, it will continue well into the future. 
Another successful educational program was the construction of a 
number of so-called "wiring boards" and motor control teaching and 
demonstration aids that were loaned to vocational agriculture departments 
in Missouri high schools on a rotating basis. These were of great help in 
teaching the principles of safe, adequate wiring, and the selection and use 
of different types of electric motors suitable for farm use. 
Because of the development of new and improved wiring materials and 
methods, the revision of wiring codes, and expansion of the uses for 
electricity on farms, there was a continuing need to teach and promote safe 
and adequate wiring practices. The many cases in the 60s of serious 
lightning damage to submersible electric water pumps in farm wells 
accentuated this need. Therefore, another position was authorized for 
agricultural engineering extension, and Fred M. Crawford joined our staff 
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on August 23, 1967. He had had wide experience in farm electrification 
engineering with electric power companies, with a company dealing with 
farm electric equipment, and also in farm electrification research at the 
University of Illinois. He was, therefore, well qualified to take the lead in 
organizing and holding evening extension schools throughout the state on 
farm wiring, electric codes, and the uses of electricity on farms. This 
program of instruction continued until his retirement in 1979. 
Another very effective educational program was the two to three-day 
annual conference or short courses which were organized and directed by 
McFate. These conferences discussed the results of the research projects, 
new techniques, new equipment, etc. Prominent speakers from other 
universities, from electrical equipment manufacturers, and from various 
other organizations led these discussions. These conferences have been 
well and enthusiastically attended. 
In addition to the aforementioned educational activities, more than 125 
different leaflets, technical guide sheets, bulletins, articles in the popular 
press, and technical papers have been written and published. Many 
technical papers have been presented by McFate before meetings of 
professional organizations in several states, including two to an interna-
tional organization, the Commission Internationale du Genie Rural 
(CIGR), which deals with engineering applications to agriculture . One was 
a paper on Small Automated Electric Mills presented at the October, 1969, 
meeting held at Baden, West Germany, and the other was a paper on 
electric heating and cooling of swine presented at the September, 1971, 
meeting at Piacenza, Italy. 
Since January 1, 1976, through a grant to our Department of Agricultur-
al Engineering, McFate has managed the National Food and Energy 
Council (formerly the National Farm Electrification Council) whose princi-
pal function is to develop greater public understanding of the critical 
interdependence of food and energy. In this capacity he has also served on 
a National Standards Policy Advisory Committee and now serves on the 
Food Industry Advisory Committee of the U. S. Department of Energy. 
Continued Work on Farm Ponds 
The failure of ordinary farm ponds to provide adequate water for livestock 
during the droughts of the 1930s gave impetus to efforts to improve 
ponds. Consequently, the work on the improvement of farm ponds began 
in the 30s and continued at intervals through the 40, 50s and into the 60s. 
Specifications and methods of construction were developed for ponds that 
would provide adequate water during periods of more than ordinary 
drought, and many hundreds of improved ponds were built in the state in 
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the 30s and 40s. Marion W. Clark, J. C. Wooley, and R. P. Beasley took the 
lead in this early work. 
In certain areas of the state, particularly in southwest Missouri, seepage 
of water from ponds was a difficulty. V. C. Jamison, a USDA soil 
scientist and a research associate in soils, did some effective work on this 
problems. He set up a small soil laboratory in Building T-12 to test samples 
of soils and the effect of sealing materials. Others working on this problem 
were John F. Thornton, a USDA engineer and a research associate in 
agricultural engineering, R. Bruce Curry, and R. P. Beasley. In addition to 
laboratory tests, field tests were made on methods of construction of 
ponds and the addition of sealing material. Recommendations and specifi-
cations so developed made possible the building of ponds on soils that 
were otherwise unsuitable. 
In certain areas of the state, water from wells is not suitable for 
domestic use, so cisterns were often used to collect rain water from roofs, 
but they were not wholly satisfactory. Therefore, efforts were made to 
filter pond water through sand filters to make it suitable for domestic use. 
Ultimately, designs were developed for filters that met the approval of the 
State Department of Health. Along with information from other cooperat-
ing experiment stations in the Midwest, much of the information devel-
oped at Missouri was incorporated into a Midwest Plan Service bulletin on 
water systems published in 1968. Our staff members who worked on this 
project were M. L. Esmay, B. E. Guyer, M.D. Shanklin, L. H. Temple, and 
T. 0. Hodges. J.E. Edmondson, of the Dairy Husbandry Department, also 
worked on the project. 
New Academic Staff Members in the 1950s 
Carl N. Scheneman, formerly a county agent, joined our staff February 1, 
1950, as an assistant professor and did extension work until September, 
1958. He took a leave of absence in 1958 and did graduate work in 
extension administration at the University of Wisconsin, earning a Ph.D. 
degree in that field. Upon returning to Missouri, he accepted a position in 
extension administration, and became a vice president of the University 
for extension. 
Carl A. Reaves was an instructor from May 1, 1950, to August 25, 1951. 
He served in the field of farm structures, doing research and writing a 
thesis on the use of space heaters in farm homes. He received his M.S. 
degree in 1951. For many years he has been a research engineer at the 
USDA National Tillage Laboratory in Auburn, Alabama. 
Ross A. Phillips was an assistant instructor August 1, 1951, to June 30, 
1952. He did research on radiant and circulating space heaters for farm 
homes, receiving his M.S. degree in 1952. He then accepted a position on 
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the agricultural engineering staff at the University of West Virginia and 
served there many years. He presently is an engineer with Phillips Engineering, Inc. in Morgantown, West Virginia. 
Herman F. Williams was an assistant professor in our department from 
September 1, 1951, to June 30, 1953. He had a B.S. degree in agricultural 
engineering from Oklahoma A & M College and a M.S. degree from 
Kansas State College. He had served six years in the Soil Conservation Service and was head of the one-man Department of Agricultural Engi-
neering at Texas Tech University in Lubbock, Texas, for five years. 
He resigned his position in our department in 1953 to accept a position 
with Arkansas State College at Jonesboro, Arkansas, and is still on the 
staff there. 
Merle L. Esmay joined our staff as an associate professor September 16, 
1951, and worked with farm structures. He had a B.S. degree in agricultur-
al engineering from South Dakota State College and both his M.S. and 
Ph.D. degrees from Iowa State College. Following his B.S. degree, he was in military service a few years and then did extension work in South 
Dakota for about a year. He resigned his position with us June 30, 1955, to join the agricultural engineering staff at Michigan State University where 
he still serves. He has had assignments at many foreign institutions and has become an authority on the agriculture of several foreign countries. 
William C. Chandler was appointed an assistant instructor September 
17, 1951. He had graduated from the University in 1949 with a B.S. degree in agriculture and in 1951 with a B.S. degree in agricultural engineering. 
He worked primarily on problems in c.onnection with the Climatic Labora-
tory. In a few months, however, he decided to go on half-time and enter 
the Ph.D. program in the Graduate School. In this connection, he did 
considerable research in the medical library and became interested in 
medicine as a profession. He, therefore, resigned to enter a medical school 
in Chicago and earned an M.D. degree. He is now (1978) a practicing 
physician in Florida. 
Milton D. Shanklin joined our staff as an instructor February 1, 1952. 
He had received his B.S. degree in agricultural engineering from our department in 1951 and later received both his M.S. and Ph.D. degrees from the University of,Missouri. He worked with farm structures and took 
the lead in much of our research work in animal shelter engineering. He 
was promoted to a full professorship in 1962 and still serves in that 
capacity. 
Joseph P. Crumpacker was appointed an assistant in our department September 1, 1953. He had received a degree of B.S. in agriculture in 1951. 
He served as the principal assistant to Russell Larson, our USDA research 
associate who was working on chemical control of weeds and brush. Joe did part-time graduate work and received his M.S. degree in 1955, having 
written a thesis on ground equipment for chemical control of weedy 
90 
plants. He then accepted a position in county agent extension work. 
Dennis G. Spelman, a graduate student in industrial education, was a 
part-time assistant in various semesters from October 1, 1953, to January 
31, 1956. He taught laboratory sections in farm power and classes in shop 
work. 
Jerry L. Friesner, another graduate student in industrial education, was 
an assistant who did similar work between February 1, 1956, and May 31, 
1958. 
Raymond H. Galler, still another graduate student in industrial educa-
tion working on his Ph.D. degree, did similar work from September 1, 
1958, to May 31, 1960. We were indeed fortunate to have three such highly 
qualified assistants to help in our beginning courses during a period of 
very high student enrollments. 
Teddy 0. Hodges joined our staff as an associate professor July 1, 1955, 
following the resignation of Merle Esmay. Both of these men were 
competent in the field of farm structures, and we were fortunate to have 
them as replacements for Professor Wooley who retired in 1953. Hodges 
had a B.S. degree in agricultural engineering from Texas A & M College, 
an M.S. degree from Iowa State College, and two years of experience on 
the agricultural engineering staff of the University of Arkansas. In 
addition to teaching and research in farm structures, he designed and 
supervised the construction of new buildings on our Midway Agricultural 
Engineering Farm. 
In September, 1958, he took leave of absence to complete work for his 
Ph.D. degree at Michigan State University. Soon after his work in Michi-
gan, he resigned from our staff and accepted a position on the agricultural 
engineering staff of Kansas State University, where he later was associate 
dean of their College of Engineering. 
R. Bruce Curry was appointed an instructor in our department August 
16, 1955, and served until June 30, 1961. He had a B.S. degree in 
agricultural engineering from Kansas State College and an M.S. degree 
from Colorado State College. He took graduate work while doing research 
in soil erosion control, and in irrigation and drainage. He received his 
Ph.D. in 1960. A year later, he joined the agricultural engineering staff at 
the Ohio Agricultural Research and Development Center in Wooster, Ohio, 
where he is now professor. 
Ernest T. Smerdon joined our staff as a part-time assistant September 
14, 1955, and entered upon a master's degree program in agricultural 
engineering, which he finished in 1956. He had received his B.S. degree 
from our department in 1951 and then had spent about four years 
in the Army Air Force. While in the Air Force at Spokane, Washington, he 
was assigned to takf> special courses in meteorology for which he received 
graduate credit at the University of Missouri. · 
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After receiving his master's degree he accepted a position as research 
associate in our Department of Civil Engineering and did special research 
for a year. He served as an instructor in civil engineering during the 
1957-58 academic year. Then, he decided to pursue a graduate program 
leading to the degree of Ph.D. in agricultural engineering, and was 
appointed an instructor half-time in our department. He received his 
Ph.D. in 1959, and joined the agricultural engineering staff of Texas A & M 
University. A few years later, he was appointed head of the agricultural 
engineering department of the University of Florida. After serving in that 
position for a time, he was made assistant dean for research in Florida's 
College of Agriculture. He is presently Vice President of the University of 
Texas System at Austin. 
Charles N. Hinkle was on our staff both as an assistant and an 
instructor, part-time, from September 1, 1955, to August 31, 1957, when he 
received his Ph.D. He had a B.S. degree from Purdue University and an 
M.S. from Michigan State University. He was one of several in succeeding 
years who was especially valuable in teaching sections of our large 
beginning classes. He also was one of several who did research in the 
Climatic Laboratory. He received his Ph.D. degree in 1957 and is now a 
professor at Purdue University. 
Kenneth L. McFate, as reported previously, joined our staff February 1, 
1956, as an assistant professor to work in farm electrification. During the 
first few years he was on our staff, he did part-time graduate work and 
received his M.S. degree in 1959. 
Curtis R. Weston was appointed instructor in agricultural engineering 
and agricultural education August 1, 1956. He had received a B.S. degree 
in agriculture from the University of Missouri in 1950 and his master's 
degree in education in 1955. He had taught vocational agriculture in three 
southwest Missouri high schools where he did exceptionally good work in 
shop and agricultural mechanics. After joining the University staff, he 
taught courses in education and advanced shop work in agricultural 
engineering. He also did further work in the Graduate School and received 
his Doctor of Education degree in 1959. He became a professor in 1974 and 
then coordinator of the agricultural education section of the Department of 
Practical Arts and Vocational-Technical Education in August, 1975. 
Charles F. Cromwell, Jr., was appointed an assistant professor Decem-
ber 1, 1956. He had graduated from the University of California at Davis 
with a B.S. degree in agricultural engineering. He had worked 18 months 
for us on irrigation and drainage in southeast Missouri, with headquarters 
at Sikeston, before coming to Columbia as a member of our resident staff. 
He then did part-time graduate work and received his M.S~ degree in 1960. 
In March 1973 he transferred back to southeast Missouri to become 
superintendent of the University's Delta Center at Portageville, and 
continued in that position until his retirement in 1982. 
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Burton F. J. Cargill, while on leave from Michigan State University, 
came to us as a part-time instructor September 1, 1957, and pursued a 
program in our Graduate School, earning his Ph.D. in 1960. He taught 
certain laboratory sections of our large beginning classes in farm power 
and did research in our Climatic Laboratory. After his work here he 
returned to Michigan State University and continued teaching on their 
agricultural engineering staff. 
Edward J. Constien joined our staff as an assistant professor in 
extension work August 16, 1958. He had a B.S. degree from Oklahoma 
State University. He developed a very good extension program in farm 
machinery management. He served on the University of Missouri US/AID 
program in India from September, 1968, to May, 1972, as a specialist in 
farm machinery extension at the Orissa University of Agriculture and 
Technology. He resigned in 1982 and became a consultant to a farm 
machinery program in Egypt for several years. 
Missouri Agricultural Engineers in India 
As noted earlier, Mason Vaugh was the first agricultural engineer to go to 
India. He not only went there in 1921 and started the first college 
agricultural engineering program in India at the Allahabad Agricultural 
Institute, but he spent his most productive professional career there, 
applying engineering principles to the improvement of Indian agriculture. 
His major accomplishment was the establishment of a factory which 
produced small implements and equipment especially suited to the small 
village farms in India. 
In 1955 Dean J. H. Longwell and B. W. Harrison went to India to survey 
the agricultural and education situations in four Indian states: Assam, 
West Bengal, Bihar, and Orissa. In March of 1957 the University of 
Missouri entered into a contract with the U.S. Agency for International 
Development to send specialists to colleges in those four states to assist 
with their agricultural and education programs. Two agricultural engineers 
were among those who did early work in India under this new program. 
The first one to go was C. E. Stevens, who served from February, 1958, to 
December, 1959, at Jorhat in the State of Assam in northwest India. The 
second one was Everett Davis, who was stationed at Calcutta in the State 
of West Bengal and served from December, 1959, to October, 1961, 
principally in assisting with programs of irrigation. 
In 1962 that regional program was phased out, and the Missouri 
workers then concentrated their efforts on helping the new Orissa Univer-
sity of Agriculture and Technology (OUAT) in Bhubaneswar. In July, 1964, 
Marvin M. Parker joined the Missouri team in Bhubaneswar and served 
until December, 1967. He worked with farm machinery and equipment, its 
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selection, operation, and maintenance. He and Clifford Meeker, an exten-
sion worker on the Missouri team, started a demonstration program on 
irrigation, using 3 to 5-horsepower diesel engine-driven pumps on the 
small Indian farms. Eventually, it developed into a really significant 
program. 
The University of Missouri recruited Paul Johnson, an agricultural 
engineer on leave from the Purdue University staff, to go to India and 
work with the Missouri team at Bhubaneswar. He served there from 
February, 1964, to June, 1965, in the general field of agricultural engineer-
ing. 
M. M. Jones served two short terms at OUAT, the first one from April to 
June in 1966, and the second one from March to July, 1967. His work was 
primarily to help develop curriculum in the College of Agricultural 
Engineering. He also assisted Wendell McKinsey, the chief of the Missouri 
party, in drafting a proposed revision of the statutes governing the 
operation of OUAT. 
Ralph R. Ricketts was on the Missouri team in May and June, 1966, and 
again from September to December, 1971, helping develop the OUAT 
research farm and its buildings and equipment. 
William Yates joined the Missouri team, doing extension work in farm 
machinery from January, 1967, to July, 1969. 
Edward J. Constien was on the staff from September, 1969, to Septem-
ber, 1971, and also did extension work in farm machinery. 
Harold V. Walton served a chief of the Missouri contingent and advisor 
on university administration from February, 1969, to May, 1971. 
Charles F. Cromwell served at Patna in the State of Bihar, principally in 
irrigation work from February, 1970, to December, 1971. 
In addition to the aforementioned agricultural engineers, some 30 other 
specialists were on the Missouri team at different times in the various 
fields of agriculture and education between 1958 and 1972. In 1972 the 
Missouri program as well as most of the other American universities' 
programs in India were phased out. 
There had been many frustrations in the work in Orissa. There was 
instability in, and a lack of sympathy and support from state government, 
as well as instability in OUAT administration and staff. The budget was 
impoverished; there was a general lack of commitment to the goal of 
serving people rather than personal ambition. However, while the im-
provement in the program at OUAT was far short of what was desired, 
there were indications that the work done there would ultimately bear 
fruit. Several younger faculty members of OUAT had completed work for 
advanced degrees at the University of Missouri, and presumably they 
would have a growing and positive influence at OUAT. Also, the highly 
successful irrigation demonstrations had resulted in increased production 
and had shown farmers how to make more effective use of fertilizer and 
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insecticides. Further, there was guarded optimism about greater financial 
support and better cooperative relations between the University and state 
government. 
All this interchange naturally created much interest in Indian problems 
on the part of our Agricultural Engineering Department, resulting in our 
setting up a special program for Indian engineers. From early September to 
mid-December of 1979, the University of Missouri provided a special 
16-week course in farm machinery and equipment for 12 Indian agricultur-
al engineers who had come from Indian states ranging from the extreme 
south to the extreme north. M. M. Jones and F. E. Rogers, of the 
Department of Extension Education, were the leaders in this course. 
Several weeks of full-time agricultural engineering instruction were inter-
spersed with program on extension education. These last included several 
field trips lasting from a day or two to a week to observe crop production 
methods and equipment on farms as well as machinery manufacturing 
methods in Missouri and adjoining states. Two highlights of the program 
were the assignment of the Indian engineers to work with county 
extension agents for two weeks and a one-week visit to the Chillicothe 
Area Vocational-Technical School, where the Indians put on work clothes 
and participated in actual repair and maintenance work on tractors and 
machines. 
Another, not unexpected, result of our Indian contacts was a consider-
able influx of Indian graduate students in the department. Our first Indian 
graduate student was Darabshaw J. Gandhy who received his master's 
degree in 1935. Others who carne later during the University of Missouri 
US/ AID program were: 
Sher S. Verdi, M.S., 1957 
Jaya Dev Padhi, M.S., 1959 
S. P. Maity, M.S., 1960 
Rajendra Pahalwan, M.S., 
1961 
Ernest C. Peter, M.S., 1962 
I<hirod Chandra Das, M.S., 
1963 
Madam Mohan Mehta, M.S., 
1956 
Hari Har Panda, Ph.D., 1965 
Ravi K. Malhotra, Ph.D., 
1967 
Lal Marain Shukla, Ph.D., 
1970 
Manjit K. Misra, M.S., 1973 
and Ph.D., 1979 
Most of these graduates are now in responsible positions in education, 
agri-business, or government in India, although a few are working or have 
worked in such positions in other foreign countries, and very few-
possibly only or or tw~are employed in the United States. Those who 
have returned to India can be expected to contribute to the improvement of 
Indian agriculture. 
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An Improved System of Agricultural Extension Work 
At the beginning of the 50s, there were four full-time members of our staff 
doing agricultural engineering extension work: Marion W. Clark, Herman 
J. Hall, Ralph R. Ricketts, and Clarence E. Stevens. By the end of 1978 
there were eight (seven full-time equivalent): Richard E. Phillips, farm 
buildings and coordinator of the group; David E. Baker, farm safety; 
Edward J. Constien, farm power and machinery; Fred M. Crawford, farm 
electrification; Charles D. Fulhage, animal waste management; Robert M. 
George, materials handling and crop drying; Robert M. Schottman (half-
time), irrigation; and James W. Steichen (half-time), water management. 
Up until the 60s, the plan of agricultural extension work was to have a 
county extension agent in each of most counties in the state. In a few cases, 
there was an agent who served more than one county. The various state 
extension specialists were usually located in Columbia and travelled out 
into the state to assist the county agents with various farm problems or 
educational programs when needed. This system was quite good. With 
many advances in technology, however, it became difficult, and in many 
cases impossible, for a single agent to give expert assistance to all farmers 
who might be needing help with the increasing variety of new problems. 
Therefore, a more decentralized system of extension work was developed. 
By 1964, under the new plan, the state was divided into several 
geographical, multi-county areas, each containing from three up to a 
maximum of nine counties. Each area had a director who was a general 
agriculturalist, a farm management specialist, a livestock specialist, and in 
many cases two or three others to complement the work of the director. 
The first multi-county agricultural engineering specialist appointed 
under the new system was Donald Rains, who was assigned to an area in 
north Missouri in 1968. Two more area agricultural engineering specialists 
were appointed the next year, and the number grew rapidly until 1978 
when we had 18 such specialists. Since it has been difficult to provide all 
the specialists needed in agricultural engineering, there have been one or 
two vacancies much of the time. 
Each year it is the practice for the area specialists to have conferences or 
short courses of a few days duration to keep adequately informed and 
competent on new technology and practices. The way these men keep 
up-to-date is quite gratifying. To help them, the state specialists are 
available for particular problems, demonstrations, and other educational 
work. This system obviously enables the extension service to be much 
more effective with a minimum of workers. 
Weed and Brush Control Project 
In the 30s, there was a small amount of experimental work to control or 
limit the growth of brush and sprouts in pasture land in the Ozark region. 
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A Mr. Schubert manufactured a machine in Richland called an "iron goat" 
that was pulled by two horses or mules. Driven by ground-traction wheels, 
rotating chains under a semi-circular sheet metal hood were drawn over, 
and flailed, stumps, sprouts and weeds. Where the sprouts had not grown 
too high, it did a fair job of chopping and limiting growth, thus improving 
land for pasture. 
About 1959, Stanley W. McBirney, a USDA agricultural engineer, was 
transferred to our department from Ft. Collins, Colorado, where he had 
worked on a sugar beet machinery project. He then did initial work on a 
brush and weed control project in which the USDA and the Missouri 
Agricultural Experiment Station cooperated. In 1952 he was transferred to 
a federal project in Cuba and was succeeded by Russell E. Larson, who 
was transferred to our department from Minnesota and remained on our 
project until March 15, 1957. As mentioned previously, Joe Crumpacker 
served as a principal assistant to Larson on this project until graduation 
with an M.S. degree in 1955. The project was concerned principally with 
chemicals and methods of application in killing weeds, brush, and trees on 
land to be improved for pasture or cultivation. Methods of application 
ranged from pouring chemicals into ax cuts at the base of trees to spraying 
from ground or airplane equipment. 
In the summer of 1955, Maurice R. Gebhardt began work on this project 
and continued as a USDA agricultural engineering student-trainee until 
graduation with a B.S. degree in agricultural engineering in 1958, when he 
went into the U.S. Army at Ft. Sill, Oklahoma. 
This project served as training for several agricultural engineering 
students working on degrees, most of whom upon graduation were 
transferred to USDA projects at other locations. Included in the group 
were: Marvis Gillus, B.S., 1961; Loren Bode, B.S., 1965, M.S., 1967, and 
Ph.D., 1972; Kenneth Read, B.S., 1966, and M.S., 1967; and Donald 
Reichard, M.S., 1971. Maurice Gebhardt, after returning from military 
service, received his M.S. degree in 1965 and his Ph.D. degree in 1972 
while working on the project. David B. Smith, who joined our staff as a 
USDA research associate in 1971 also received his Ph.D. degree in 1975 
while working on the project. Both of these latter two men remained with 
the department and continued working on the project. 
Over the years, the objectives of the project and the phases of work 
undertaken changed and expanded considerably, until the so-called weed 
project became incorporated into an overall soybean production project in 
which many research scientists in addition to engineers are involved. 
Included in the project workers now are plant pathologists, agronomists, 
atmospheric scientists, entomologists, and economists. 
An interesting new aspect of the study is research of possible biological 
control of insects by spraying solutions containing bacteria that are 
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enemies of certain insects. David B. Smith and Franklin D. Harris, who 
joined our department as an associate professor in 1978, are working on 
the spraying of such bacterial solutions to control insects. 
This soybean production project is typical of most of our research in 
that it cooperates with research workers in other disciplines who have 
interests and ability in that particular problem. Also, the study is typical of 
most of our other projects in that they serve as training for graduate 
students who upon graduation find employment in industry, government 
agencies, or institutions of research and higher education. 
Continued Cooperative Research in 
Soil and Water Conservation 
Cooperative research in soil and water conservation between the U.S. 
Department of Agriculture and the University continued during the 1950s, 
60s and 70s. The McCredie Midwest Claypan Experiment Farm, mentioned 
earlier, continues at that location as an important part of this cooperative 
work. In 1956 D. D. Smith, who was the superintendent of the farm and 
coordinator of research there from 1940, was transferred to Beltsville, 
Maryland, and was succeeded by John Thornton, who served until his 
transfer to Florence, South Carolina, in 1963. In addition to experimenta-
tion on the farm, considerable research was done on Mississippi River 
bottom land near Elsberry in the latter part of the 50s. 
In the fall of 1961, the North Central Watershed Research Unit came 
into being, with headquarters at our department, and began much 
valuable research on various aspects of soil and water management, 
including gully studies, hydrology, sedimentation in reservoirs, and nutri-
ent and pesticide studies. Offices for the USDA research associates 
were provided first in our Building T-12, but these quarters were soon 
outgrown, and they moved to much more adequate space in an office 
building on Business Loop 70 in Columbia. Neal Minshall was the first 
project leader of the North Central Watershed Research Unit and served 
from February 1, 1962, until his transfer to Wisconsin June 30, 1963. 
Herman F. (Bill) Heinemann was then the project leader until August 31, 
1977, when he was succeeded by C. R. Amerman. Watershed research is 
being conducted in northwest Missouri and southwest Iowa as well as at 
McCredie and other locations in Columbia. 
In addition to the above-mentioned cooperative work, no small amount 
of research was done on soil and water management and irrigation at the 
Midway Agricultural Engineering Farm and at other points in Missouri. 
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New Academic Staff Members in the 1960s 
Allen F. Butchbaker joined our staff as a half-time instructor September 1, 
1960, and continued as half-time or full-time instructor until the summer of 
1963 when he finished the requirements for his Ph.D. degree. 
Milton D. Shute, while on leave from Southern Illinois University, 
joined our staff as a half-time instructor September 1, 1960, and continued, 
with some interruptions, until he completed the requirements for his 
Ph.D. degree in 1964. 
Harold V. Walton joined our staff as a professor January 1, 1962, and 
became our department chairman in September of that year when Mack M. 
Jones retired from the chairmanship and began four years of full-time 
teaching and research until retirement in 1966. Harold was on leave from 
October 1, 1965, to April 30, 1966, to work with the Cooperative State 
Research Service of the U.S. Department of Agriculture. (During this 
period LeRoy Day was acting chairman.) Harold served on the Missouri 
US/AID program at the Orissa University of Agriculture and Technology in 
India from January 23, 1969, to June 30, 1971, as chief of the Missouri party 
and advisor on university administration. After his return from India, he 
did resident teaching and research, principally in food engineering, until 
his resignation May 31, 1976, to accept the position of chairman of the 
agricultural engineering department at Pennsylvania State University. 
When Harold went to India in 1969, LeRoy Day became chairman of our 
department. 
John P. H. Mason took leave from Virginia Polytechnic Institute and 
began graduate work in our department in September, 1960. Near the end 
of his program for the Ph.D. degree, which he received in August, 1962, he 
served two months as instructor doing special work with the new animal 
partitional calorimeter which had been developed and built under the 
direction of Robert E. Stewart. 
Larry 0. Pochop was appointed a half-time research assistant Septem-
ber 1, 1962, until he received his M.S. degree in June, 1965. He then 
became a full-time instructor while continuing graduate studies leading to 
the Ph.D. degree, which he received in August, 1967. He then accepted a 
position in the Department of Agricultural Engineering at the University of 
Wyoming. 
Robert M. George joined our staff August 15, 1963, as an extension 
engineer and has continued in that work to the present. His work has been 
in grain drying, materials handling, farmstead arrangements, and live-
stock facilities. He was responsible for the development of the "Missouri 
Approach to Livestock Waste Management" which has served as a model 
for some other states in the Midwest. 
William E. Stafford served as an engineering technician and research 
specialist from February 1, 1965, until his resignation in February, 1973, to 
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return to his home community and engage in farming. He performed 
much valuable engineering service both for our department and other 
departments of the Agricultural Experiment Station in and around Colum-
bia as well as at outlying fields in various parts of the state. 
Carroll E. Goering joined our staff as an assistant professor December 
1, 1965, and resigned August 31, 1977, to accept a position as professor on 
the agricultural engineering staff at the University of Illinois. He contribut-
ed importantly to our general program, principally in teaching and 
research on farm power and machinery. He was promoted to the rank of 
professor in 1974. 
James C. Frisby joined our staff as an assistant professor January 23, 
1966. He was promoted to the rank of professor in 1975 and remained on 
our staff, doing very valuable work in teaching and research on farm 
power and machinery. He is particularly interested in improved teaching 
methods .in large classes, and in machinery management. 
Richard E. Linhardt accepted a position as instructor in agricultural 
education and agricultural engineering June 7, 1967. While doing graduate 
work, he was a splendid teacher of courses in beginning and advanced 
shopwork for students in agricultural education and agricultural mechani-
zation. In 1971 he received his doctor's degree in education and was 
advanced to the rank of assistant professor. He resigned June 30, 1972, to 
accept a position at Clemson University in South Carolina, and sometime 
later he resigned there for a position at Washington State University. In 
February, 1979, he accepted an offer to return to the University of Missouri 
as an associate professor of agricultural education and agricultural en-
gineering. 
Fred M. Crawft>rd, as mentioned previously, joined our staff August 
23, 1967, to do extension work in rural electrification and continued in that 
work until his retirement August 31, 1980. 
Neil F. Meador joined our staff as assistant professor November 13, 
1967, and continue4 teaching and research on farm structures and environ-
ments. His work has been exceptional, and he advanced to a professorship 
in 1978. He became chairman of the department in 1983. 
Mark R. Peterson served as a half-time graduate assistant in our 
department from September 1, 1966, to May 31, 1968, while doing graduate 
work leading to his M.S. degree in June, 1968. He then joined the staff as 
an extension engineer and soon distinguished himself as an irrigation 
specialist. He resigned in February, 1975, however, to do extension work in 
the field of community development in which he had become interested. 
H. David Currence joined our staff September 1, 1969. He has been 
especially effective in teaching and improving our courses in rural electrifi-
cation, both for our engineering students and our students in agricultural 
mechanization. Until 1976 he conducted res~arch on forage harvesting, --
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handling and storage. In 1976 he requested and was granted a nine-month 
appointment with no research duties. 
Lyle V. Ellis joined our staff as an extension instructor for the period 
November 1, 1969, to August 31, 1971, while Ed Constien was on leave 
with our Missouri team at the Orissa University of Agriculture and 
Technology in India. Before this period and since, Lyle has distinguished 
himself as an area engineering specialist in west Missouri. 
A New Method of Laboratory Teaching is Developed 
In our first course in farm power, we had long struggled with many large 
laboratory sections, sometimes as many as 10 to 14 in a semester and 
ranging in size of up to 20 or more students per section. We had great 
difficulty in recruiting and keeping good laboratory instructors, in arrang-
ing time schedules to fit the students' other classes, in conducting 
demonstrations so that all students in a section could see and understand, 
in actively involving students in effective learning experiences, and in 
evaluating the work of individual students. 
In the 60s a new method, known as a programmed audio-tutorial 
method, was being developed in many universities for laboratory instruc-
tion in such classes. This method, while requiring much advance work in 
organizing and preparing information and equipment, avoided most of the 
difficulties just indicated, and judging by the improved learning of the 
students, it was much superior to the old method. 
Professor James C. Frisby of our department prepared materials and 
equipment needed for such a programmed audio-tutorial method of 
laboratory work in our first course in farm power. It was first used in the 
second semester of 1973-74. 
Under this new system, a student comes at a convenient time to an 
especially equipped room, adjacent to the farm pow-er laboratory. An 
attendant provides a mimeographed lesson outline, a tray of projection 
slides, and a cassette with recorded information about each slide, and 
directions for performing certain activities. The student then takes these 
three items to one of several small carrels in the room, where there is a 
projector to show slides on a small viewing screen, and a recorder to play 
back into a head set the information about each slide. The cassette also 
gives directions for manipulations and/or adjustments to be made with the 
equipment and tools which are provided at the carrel. In some cases, the 
student is sent out into the. laboratory to work on engines under the 
supervision of the attendant. 
After performing the work indicated in the cassette, the student then 
returns his equipment to an attendant and takes a short quiz on the 
completed work. The graded quiz is returned either on the spot or when 
the student comes for his next laboratory lesson. 
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This new system has proven much superior to the older method and 
quite satisfactory to both instructor and students . 
Methane Production from Swine Manure 
In the early 1970s, or possibly a little earlier, a realization arose of the need 
to control pollution from animal feeding enterprises along with the need to 
develop new energy sources to supplement the declining availability of 
petroleum fuels. The U.S. Department of Agriculture, therefore, joined 
with the Agricultural Engineering Department in a cooperative research 
project to attack these two problems. 
James R. Fischer was available and was employed by the USDA in 1973 
to work with our department on some exploratory research work on these 
twin problems of pollution control and supplementary energy. He had 
received his B.S. degree in 1967 and his M.S. degree in 1969 from our 
department and had done research in food engineering. 
Fischer, along with Neil F. Meador, Charles D. Fulhage, and Dennis M. 
Sievers of our Department, began work on a swine manure digester that 
would produce methane gas, thus utilizing a source of pollution to 
produce a useful form of energy. After designing and building a series of 
three small laboratory-size digesters, they had one that worked satis-
factorily. It was used as a model for designing a farm-sized digester, which 
was built and put into operation on the new swine research farm in the 
University South Farm area southeast of Columbia. This digester has been 
used, with some modifications since 1976, and the researchers have 
developed a digester that is practicable· on hog farms. 
To study the effect of various factors on the efficiency of such digesters, 
scientific studies are continuing, using a moderately sized model, holding 
about 50 gallons, and six small digesters, holding about 5 gallons each. 
These are all operated in the laboratories in our Building T-12. 
· An important aspect of these operations is to analyze the action of 
bacteria that break down the manure and form methane gas. Dr. Eugene 
Iannotti joined our research group as a post-doctoral bacteriologist from 
January 1 to September 1, 1976. Since then he has remained on our staff 
working on further improvements of the digester by studying the kinds 
and growth of bacteria working in the digester and their environmental 
and nutritional needs. 
The work done on the digester has resulted in the publication of a few 
dozen scientific papers and articles and has brought visitors from every 
state in the United States and from a dozen or more foreign countries. The 
work done here has also been the basis of considerable work done by 
researchers elsewhere. 
102 
Another related set of experiments is being conducted on the use of 
sludge or effluent from the digester as fertilizer on corn. 
Founding of Alpha Epsilon 
As early as 1953 or 54, Paul N. Doll, an alumnus of our department (B.S. in 
1936 and M.S. in 1937) and executive secretary of the Missouri Society of 
Professional Engineers, discussed with members of our staff the idea of 
organizing an honorary society for students in agricultural engineering. It 
was favorably received, and over the next few years, it was discussed with 
staff members of other departments of agricultural engineering, principal-
ly while in attendance at meetings of the American Society of Agricultural 
Engineers. After many favorable reactions, it was decided to proceed with 
the organization of such a society at the University of Missouri. Consider-
ation was given to possible names, and to drafting a constitution, by-laws, 
etc., which might ultimately qualify such a society for membership in the 
National Association of College Honor Societies. Paul Doll took the lead in 
these preliminary investigations, and had valuable help from Mrs. Stanley 
Ginn of Columbia, a past-president of the ACHS. Also of help were 
interested students and members of our staff, particularly Bruce Curry, 
Donald Brooker, and LeRoy Day. 
After preliminary work, the Alpha Chapter of Alpha Epsilon was 
founded during a meeting at the University of Missouri on May 14, 1959. 
Eighteen attended, who thus became founding or charter members. They 
were Paul N. Doll, an alumnus, Donald B. Brooker, R. Bruce Curry, C. 
LeRoy Day, and Mack M. Jones, members of our staff; Roger E. Garrett, 
Donald L. Pfost, and Ernest T. Smerdon, graduate students; and the 
following undergraduates: Ivan L. Berry, Marvis N. Gillum, Larry W. 
Guntekunst, Lyman L. Kaiser, Robert K. May, Donald K. McCool, Ray-
mond A. Meyer, Charles L. Norris, Harold L. Patrick, Harold D. Schol-
field, and Philip W. Twente. 
At this meeting a constitution and by-laws previously prepared by a 
committee was adopted, and the following officers were elected: Presi-
dent, Donald K. McCool; Vice-President, Charles L. Norris; Secretary, 
Raymond A. Meyer; and Treasurer, Marvis N. Gillum. 
On May 15, the day following the organizational meeting, an applica-
tion was made for formal recognition of the chapter by the University 
Committee on Student Affairs, and this was promptly granted. Formal 
announcement of the organization was made and signed on May 25 by the 
Dean of the College of Engineering and the chairman of the Department of 
Agricultural Engineering. 
Since organization of chapters at other institutions was being consid-
ere.d, the president of our chapter sent letters to the student branches of 
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ASAE at other accredited institutions, announcing our organization and 
indicating some principles that had guided our group in its planning. 
Additional information was offered if requested. 
A considerable amount of correspondence followed and the need for 
liaison and coordination soon became evident. Consequently, at a group 
meeting in Washington, D.C., at the time of the June, 1962, meeting of 
ASAE, it was agreed that Maurice R. Gebhardt of our chapter would serve 
as temporary secretary of the new group, and that members of the Illinois 
Delta Chapter would draft a constitution and by-laws for a proposed 
national council or organization for consideration at early subsequent 
meetings of ASAE. Such meetings were held, and the results of their 
planning were presented at a meeting in the Palmer House in Chicago on 
December 11, 1963. In attendance were delegates form each of the six 
chapters organized by that time plus 11 other members and visitors . After 
making certain changes, they adopted the proposed constitution and 
by-laws for a National Executive Council. The first officers elected to the 
National Executive Council were: Paul N. Doll, president; Larry Huggins, 
vice-president; and Maurice R. Gebhardt, secretary-treasurer. 
From that time on, the number of chapters grew rapidly, and by the end 
of 1978 there were 24. In 1968 Alpha Epsilon became an associate member 
of the National Association of College Honor Societies and a full member 
in 1970. Maurice Gebhardt has served as national secretary-treasurer of 
Alpha Epsilon from its beginning. 
104 
APPENDIX 1 
Academic Staff 
Name Date of Employment Position(s) 
Before 1920 
Kelly, M. A. R. 1/1/12 - 8/31/16 Asst. (Agron.), Instr. in Chg. 
Ag. Engr. 
Lehmann, Emil W. 9/1/16 - 5/31/20 Assoc. Prof. & Chmn., Prof. 
& Chmn. 
2/1121 - 8/31/21 Assoc. Prof. (Ext. ) 
Fenton, Fred. C. 12/1/16 - 9/27/17 Asst. Prof. (Ext. ) 
Meckel, Frank A. 9/1/18 - 8/31/20 Instr. (Ext.) 
Jones, Mack M. 9/1/19 - 8/31/66 Instr., Prof. , Chmn, Prof. 
Emeritus 
1920s 
Wooley, John C. 9/1/20 - 8/31/53 Prof. & Chmn., Prof. 
Emeritus 
Bain, Patterson, Jr. 10/10/21 - 2/28/22 Instr. (Ext.) 
Campbell, J. L. 7/1/22 - 8/12/22 Instr. (Teachers of Voc. Agr.) 
Thomas, M.D. 4/26/23 - 6/16/23 Instr. (Disabled veterans) 
Boney, William C. 9/1/23 - 5/31/24 Instr. 
McAdams, Arthur J. 1/14/24 - 5/15/29 Instr., Asst. Prof. (Ext.) 
Parks, Ralph R. 9/1/26 - 7/1/33 Instr. 
LeMert, Harold W. 6/7/26 - 12/31/27 Instr. (Ext.) 
Glaves, Archie H. 9/1/28 - 4/30/29 Asst. Instr. 
Johnson, Earl. G. 911/28 - 8/31129 Instr. 
Shedd, Claude K. 9117/28 - 3/31/30 Asst. Prof. (Ext.) 
Oberlin, Russell W. 9/1/29 - 1/15/35 Asst. Prof. (Ext.) 
Smith, Dwight D. 9/1/29 - 6/30/33 Instr. 
9/1/40 - 8/31156 Res. Assoc. 
1930s 
Martin, George E. (Ted) 7/1/30 - 9/30/35 Asst. Prof., Assoc. Prof. 
(Ext.) 
Clark, Marion W. 2/17/36 - 1/1/73 Asst. Prof., Prof. (Ext.) 
Huff, Kenneth B. 2/7/36 - 9/5/41 Instr., Asst. Prof. (Ext.) 
12/1/45 - 4/8/51 Assoc. Prof., Prof. 
Hightower, Lloyd E. 9/1/36- 3/1/43 Instr. 
9/1/43 - 5/6/44 Instr., Physics, Army 
Specialized Training 
Program 
Beasley, Robert P. 1/1/39 - 1/1/43 Instr. 
9/1/46 - 3/27/74 Asst. Prof. , Prof. 
1940s 
Kincaid, Claud A. 1/31/40 - 6/7/40 Instr. 
Lytle, William F. 7/1/40- 4/30/42 Instr. 
Ricketts, Ralph L. 1/1/42- 6/30171 Instr. , Prof. (Ext.) 
Steinbruegge, George W. 9/1/44 - 8/31/48 Instr. , Asst. Prof. 
Parker, Marvin M. 6/1/45 - 6/30/46 Instr. 
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Hall, Herman J. 7/16/45 - 12123/67 Asst. Prof., Assoc. Prof. 
(Ext.) 
Day, C. L. 10/1145 - present Instr., Prof., Chmn. (1969-82) 
McKibben, J. Sam 2111146 - 711175 Instr., Assoc. Prof. , Assoc. 
Prof. Emeritus 
Johnson, Jesse H. 6/1/46 - 5/31167 lnstr., Tech. 
Roth, Robert R. 9/1/46 - 8/31147 Instr. (part-time) 
Brooker, Donald B. 9/1/47 - 8/31/49 Asst. Instr., Instr. 
9/1/51 - 9/1182 Asst. Prof., Prof., Prof. 
Emeritus 
Stevens, Clarence E. 6/10/48 - 6/30/74 Asst. Prof. (Ext.) 
McCroskey, Robert M. 9/15/48 - 8/31150 Res. Instr. 
Butler, Beverly Jack 9/1/49 - 6/30/51 Instr. 
Stewart, Robert E. 9/1/49 - 6/30/61 Asst. Instr., Prof. 
Tempel, Louis R. 9/1/49 - 8/31150 Asst. Jnstr. 
1950s 
Scheneman, Carl N. 211150 - 9/1158 Asst. Prof., Assoc. Prof. 
(Ext.) 
Reeves, Carl. A. 511150 - 8/25/51 Instr. 
Phillips, Ross A. 8/1151 - 6/30/52 Asst. Instr. 
Williams, Herman F. 9/1/51 - 6/30/53 Asst. Prof. 
Esmay, Merle L. 9/16/51 - 6/30/55 Assoc. Prof. 
Shanklin, Milton D. 211152 - present Asst. Instr., Res. Assoc., 
Prof. 
Hodges, Teddy 0. 711155 - 9/15/58 Assoc. Prof. 
Curry, R. Bruce 8/16/55 - 6/30/61 Instr. 
McFate, Kenneth L. 211156 - present Asst . Prof. Prof. 
Hinkle, Charles N. 711156 - 8/31/57 Instr. 
Weston, Curtis R. 8/1/56 - 9/1/74 Instr., Prof. Cromwell, Jr., Charles 12/1156 - 12/31181 Asst. Prof., Assoc. Prof. Cargill, Burton F. J. 9/1/57 - 12131159 Instr. 
Smerdon, Ernest T. 6/15/58 - 8/31/59 Instr. 
Constien, Edward J. 8/16/58 - 8/31181 Asst. Prof. (Ext.) Galler, Raymond H. 9/1159 - 5/31160 Instr. 
1960s 
Butchbaker, Allen F. 911160 - 5/1163 Instr. Shute, Milton D. 911160 - 6/30/62 lnstr. 
Walton, Harold V. 1/1/62 - 7/31/76 Prof., Chmn. Mason, J. H. P. 5/1/62 - 6/30/62 Instr. 
Pochop, Larry 0. 7/1/63 - 8/31/67 Instr. George, Robert M. 8/15/63 - present Asst. Prof., Assoc. Prof. 
(Ext.) Stafford, William E. 2/1/65 - 2/13/73 Engr. Tech., Res. Spec. Goering, Carroll E. 12/1/65 - 8/31/77 Asst. Prof., Prof. Frisby, James C. 1/24/66 - present Asst. Prof., Prof. Linhardt, Richard E. 6/7/67 - 6/30/72 Instr., Assoc. Prof. Crawford, Fred M. 8/23/67 - 8/31/80 Asst. Prof., Assoc. Prof. Meador, Neil F. 11/13/67- present Asst. Prof., Prof., Chrm. Peterson, Mark R. 6/1/68 - 2110/75 Instr., Asst. Prof. Currence, H. David 9/1/69 - present Asst. Prof., Assoc. Prof. Ellis, Lyle V. 11/1/69- 8/31/70 Instr. (Ext.) 
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1970s 
Robbins, Jackie W. D. 
Phillips, Richard E. 
Sievers, Dennis M. 
Fulhage, Charles 
Shinn, Glen C. 
Steichen, James M. 
Baker, David E. 
Zimmer, Theodore 
Schottman, Robert W. 
Christianson, Leslie L. 
Gregory, James M. 
Hires, William G. 
Harris, Franklin Dee 
Iannotti, Euguene 
6/20/70 - 8/20/71 
8/30/71 - present 
1/1/72 - present 
3/1/73 - present 
6/1/73 - 8/31/78 
6/1/74 - 12/31/78 
3/14/75 - present 
711175 - 7/15/77 
8/18/75 - 9111/81 
711176- 215/79 
1/1/77 - present 
8/15/77- present 
1/1/78 - present 
911178 - present 
Assoc. Prof. 
Assoc. Prof., Prof. (Ext.) 
Asst. Prof., Assoc. Prof. 
Asst. Prof., Assoc. Prof. 
(Ext.) 
Assoc. Prof. 
Asst. Prof. 
Asst. Prof., Assoc. Prof. 
Assoc. Prof. 
Asst. Prof. (Ext.) 
Instr. 
Asst. Prof., Assoc. Prof. 
Asst. Prof., Assoc. Prof. 
Assoc. Prof., Prof. 
Asst. Prof., Assoc. Prof. 
Research Associates: 
USDA Employees 
in the Department 
NAME 
3mith, Dwight D. 
Thompson, Harold J. 
McBirney, S. W. 
Yeck, Robert G. 
Larson, Russell E. 
Thornton, John F. 
Shanklin, Milton D. 
Thompson, Glen A. 
Gebhardt, Maurice R. 
Hahn, G. LeRoy 
Minshall, Neal E. 
Woolhiser, David 
Heinemann, Herman G. 
Piest, Robert F. 
Saxton, Keith 
Anderson, Maynard 
Mayes, Herman F. 
Rausch, David L. 
Bode, Loren E. 
Johnson, Howard P. 
Kramer, Larry 
Keppel, Robert V. 
Fischer, James R. 
DATE OF EMPLOYMENT 
9/1/40 - 8/31/56 
3/1/47 - 6/30/54 
7/1/51 - 6/30/52 
7/1/51 - 8/15/60 
5/12152 - 3/15/57 
2118/57- 6/30/64 
7/1/58 - 3/1/60 
7/1/58 - 6/30/62 
3/21/60 - present 
8/1/61 - 7/29/78 
211/62 - 6/30/63 
211/62 - 8/31/63 
7/1/63 - 8/31/77 
7/1/63 - 10/17/81 
9/1/63 - 8/31/76 
114165 - present 
1/4/65 - present 
6/1/65 - present 
8/16/65 - 8/31/72 
9/1/66 - 5/31/67 
5/1/67 - present 
6/10/68 - 6/30/70 
7/1/68 - present 
ADDITIONAL TITLE 
Assoc. Professor 
Assoc. Professor 
Post Doctorate 
107 
Reichard, Donald 
Smith, David B. 
Stevens, Donald G. 
Amerman, C. R. 
Iannotti, Eugene 
Hjelmfelt, Allen 
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8/4169 - 8/31/71 
911171 - 7/25/83 
6/4173 - 8/31/77 
6/11/73 - 9/15/80 
1/15/75 - 911176 
911176 - 8/31/78 
1/1/78 - present 
Assoc. Professor 
Post Doctorate 
Professor 
APPENDIX 2 -------
M.S. and Ph.D. 
Graduates Through 
December, 1977 
Agricultural Engineering and Agricultural Mechanization 
1927 
1931 
1932 
1935 
1937 
1938 
1941 
1947 
1948 
1949 June 
1950 August 
1951 June 
1951 August 
1952 February 
1952 June 
1952 August 
1953 February 
1953 June 
1953 August 
Miller, Harry (B.S.), M.A. (deceased) 
Parks, Ralph Rex, M.A. 
Springer, Dale E., M.A. (deceased) 
Hughes, Olin E., M.A. 
Glaves, Archie L., M.A. 
Gandhy, Darabshaw Jehangir, M.A. 
Giles, G. W., M.S. in Agricultural Engineering 
Doll, Paul Newton, M.S. in Agricultural Engineering 
Junnila, W. A., M.S. in Agricultural Engineering 
McNeal, Xzin, M.S. · 
Beasley, Robert Patrick, M.A. 
Huff, Kenneth B., M.A. 
Steinbruegge, George W., M.S. in Agricultural Engineering 
Roth, Robert R., M.S. in Agricultural Engineering 
Day, C. LeRoy, M.S. in Agricultural Engineering 
Brooker, Donald B., M.S. in Agricultural Engineering 
Leroux, Fred C., M.S. in Agricultural Engineering 
Stewart, Robert E., M.S. in Agricultural Engineering 
Tempel, Jr., Louis H., M.S. in Agricultural Engineering 
Baxter, D. 0., M.S. in Agricultural Engineering 
Muehling, Arthur J., M.S. in Agricultural Engineering 
Cunningham, E. R., M.S. in Agricultural Engineering 
McKibben, James Sam, M.S. in Agricultural Engineering 
Phillips, Ross A., M.S. in Agricultural Engineering 
Shanklin, Milton D., M.S. in Agricultural Engineering 
Yeck, Robert G., M.S. in Agricultural Engineering 
Stewart, Robert E., Ph.D. 
Cannon, M. Dale, M.S. in Agricultural Engineering 
George, William C., M.S. in Agricultural Engineering 
(deceased) 
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1954 August Guyer, Buford E., M.S. in Agricultural Engineering 
1955 June Crumpacker, Joseph, D., M.S. in Agriculture 
Meyer, L. Donald, M.S. in Agricultural Engineering 
1956 June Lin, Chien-chun Joseph, M.S . in Agricultural Engineering 
1956 August Smerdon, Ernest T., M.S. in Agricultural Engineering 
1957 June Miller, Albert H ., M.S. in Agricultural Engineering 
1957 August Virdi, Sher S., M.S. in Agricultural Engineering 
Hinkle, C. N., Ph.D. 
1958 June Chen, Shan Ching, M.S. in Agricultural Engineering 
Kuo, Shyr-jye, M.S. in Agricultural Engineering 
Shanklin, Milton, D., Ph.D. 
1959 June Day, Donald, L., M.S. in Agricultural Engineering 
Garrett, Roger E., M.S. in Agricultural Engineering 
McFate, Kenneth L., M.S. in Agricultural Engineering 
August Padhi, Jaya Dev, M.S. in Agricultural Engineering 
Smerdon, Ernest T., Ph.D. 
1960 February Gabriilides, Savas T., M.S. in Agricultural Mechanization 
Pfost, Donald L., M.S. in Agricultural Engineering 
1960 June Cromwell, Jr., Charles F., M.S. in Agricultural Engineering 
Laflen, John M., M.S. in Agricultural Engineering 
Ohrenberg, Alvin, M.S. in Agricultural Engineering 
Ricketts, Ralph L., M.S. in Agricultural Engineering 
Curry, R. Bruce, Ph.D. 
1960 August Maity, S. P., M.S. in Agricultural Engineering 
Cargill, Burton F. J., Ph.D. 
Yeck, Robert G., Ph.D. 
1961 June Berry, Ivan L., M.S. in Agricultural Engineering 
McCool, Donald K., M.S. in Agricultural Engineering 
Reynolds, William N., M.S. in Agricultural Engineering 
1961 August Bedwell, Robert L., M.S. in Agricultural Engineering 
Borgman, Earl E., M.S. in Agricultural Mechanization 
Gentry, Joe P., M.S. in Agricultural Engineering 
Pahalwan, Rajendra, M.S. in Agricultural Mechanization 
1962 August Peter, Ernest C., M.S. in Agricultural Mechanization 
Mason, J. H. P., Ph.D. 
1963 February Butchbaker, Allen F., Ph.D. 
1963 June Hale, Dwight D., M.S. in Agricultural Engineering 
Garton, James, Ph.D. 
Thornton, John F., Ph.D. (deceased) 
1963 August Das, Khirod Chandra, M.S. in Agricultural Engineering 
1964 June Hohner, Gary A., M.S. in Agricultural Engineering 
1964 August Shute, Milton D., Ph.D. 
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1965 February Hawk, Arvid, M.S. in Agricultural Engineering 
Mehta, Madan Mohan, M.S. in Agricultural Engineering 
Panda, Hari Har, Ph.D. 
1965 June Gebhardt, Maurice R., M.S. in Agricultural Engineering 
Pochop, Larry 0., M.S. in Agricultural Engineering 
Schmidt, Edward J., M.S. in Agricultural Engineering 
1965 August Worstell, Charles, Ph.D. 
1966 February Brown, William H., M.S. in Agricultural Engineering 
'.966 June Hammar, Phillip C., M.S. in Agricultural Engineering 
Henry, James E., M.S. in Agricultural Mechanization 
Obermeyer, James H., M.S. in Agricultural Engineering 
1966 August Mueller, Richard A., M.S. in Agricultural Engineering 
1967 February Bode, Loren E., M.S. in Agricultural Engineering 
Lewis, Roger Branson, M.S. in Agricultural Engineering 
Powell, George Morgan, M.S. in Agricultural Engineering 
Read, Kenneth H., M.S. in Agricultural Engineering 
1967 June Malhorta, Ravi K., Ph.D. 
1967 July Hill, Terry D., M.S. in Agricultural Mechanization 
1967 August Pochop, Larry 0., Ph.D. 
1968 February Chiou, Jengwen, M.S. in Agricultural Engineering 
Parish, Richard L., M.S. in Agricultural Engineering 
1968 June Frazier, E. Dale, M.S. in Agricultural Engineering 
1968 August Hegg, Richard 0., M.S. in Agricultural Engineering 
Peterson, Mark R., M.S. in Agricultural Engineering 
Stevens, Donald G., M.S. in Agricultural Engineering 
1969 February Keeton, Leonard L., M.S. in Agricultural Engineering 
Brown, William H., Ph.D. 
1969 June Bundy, Dwaine S., M.S. in Agricultural Engineering 
Fischer, James Roland, M.S. in Agricultural Engineering 
Kondracki, Jr., Frank James, M.S. in Agricultural Engineering 
Mayes, Herman Francis, M.S. in Agricultural Engineering 
Meyer, Stanley F., M.S. in Agricultural Mechanization 
Sievers, Dennis Morline, M.S. in Agricultural Engineering 
Smith, William Leo, M.S. in Agricultural Mechanization 
1969 August Finkemeier, Larry E., M.S. in Agricultural Engineering 
1970 January Parish, Richard Lee, Ph.D. 
Shukla, Lal Narian, Ph.D. 
1970 August Blaine, Michael M., M.S. in Agricultural Engineering 
Fulhage, Charles D., M.S. in Agricultural Engineering 
Ruiz, Eliseo L., M.S. in Agricultural Engineering 
1971 January Brumett, John, M.S. in Agricultural Mechanization 
Gregory, James M., M.S. in Agricultural Engineering 
Swearingin, John D., M.S. in Agricultural Engineering 
I 
1971 June Landwehr, Joseph B., M.S. in Agricultural Engineering 
Reichard, Donald Larue, M.S. in Agricultural Engineering 
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1971 August 
1971 December 
1972 May 
1972 August 
1972 December 
1973 May 
1973 August 
1973 December 
1974 May 
1974 August 
1974 December 
1975 May 
1975 August 
1975 December 
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Benedetti, Luigi, M.S. in Agricultural Engineering 
DeJean, Joseph Jude, M.S. in Agricultural Mechanization 
Ellis, Lyle V., M.S. in Agricultural Mechanization 
Hershberger, Larry Lee, M.S. in Agricultural Engineering 
Foster, Roger A., M.S. in Agricultural Engineering 
Rogers, William H., M.S. i~ Agri~ultural Engi~eeri~g 
Tuttle, William Ellis, M.S. m Agncultural Engmeenng 
Loehr, Larry M.S. in Agricultural Mechanization 
White, John T., M.S. in Agricultural Mechanization 
Bode, Loren E., Ph.D. 
Frazier, Audrey Dean, M.S. in Agricultural Engineering 
Freberg, Kenton Lee, M.S. in Agricultural Mechanization 
Moll, Glenn Wayne, M.S. in Agricultural Engineering 
Gebhardt, Maurice Richard, Ph.D. 
Roberts, Dale E., Ph.D. 
Ruiz, Eliseo L., Ph.D. 
Spray, Richard Allman, Ph.D. 
Hoehne, John A., M.S. in Agricultural Engineering 
Anderson, Maynard E., Ph.D. 
Fischer, James R., Ph.D. 
Couch, Phillip E., M.S. in Agricultural Mechanization 
Langewisch, Edwin H., M.S. in Agricultural Engineering 
Misra, M.K., M.S. in Agricultural Engineering 
Ulrich, James K., M.S. in Agricultural Engineering 
Carpenter, Montford L., Ph.D. 
Fulhage, Charles D., Ph.D. 
Browning, C. Eddie, M.S. in Agricultural Mechanization 
Akritidis, Constantinos B., M.S. in Agricultural Engineering 
Rabe, David L., M.S. in Agricultural Engineering 
Williams, David L., M.S. in Agricultural Engineering 
Ibrahim, M. Nordin, M.S. in Agricultural Engineering 
Pitsilis, John G., M.S. in Agricultural Engineering 
Gretzinger, Kurt, M.S. in Agricultural Engineering 
Spurgeon, Glen, M.S. in Agricultural Mechanization 
George, Robert M., M.S. in Agricultural Engineering 
Vidrine, Clyde, Ph.D. 
Brune, David E., M.S. in Agricultural Engineering 
Laboube, Russell C., M.S. in Agricultural Mechanization 
Restrepo, Gustavo, Ph.D. 
Smith, David B., Ph.D. 
Pao, Chi Mei, M.S. in Agricultural Engineering 
Ashkannejhad, Ahmad, M.S. in Agricultural Mechanization 
Carpenter, Jerry, M.S. in Agricultural Engineering 
Cengiz, Hasan Sahin, M.S. in Agricultural Engineering 
Ozkan, Hasan Erda!, M.S. in Agricultural Engineering 
Wideman, FrankL., M.S. in Agricultural Engineering 
1976 May 
1976 July 
1976 December 
1977 May 
1977 August 
1977 December 
Jenkins, Roma Paul, M.S. in Agricultural Engineering 
Langewisch, Stewart A., M.S. in Agricultural Engineering 
Winburn, Howard J., M.S. in Agricultural Engineering 
Lange, Gary Lee, M.S. in Agricultural Engineering 
Searcy, Stephen W., M.S. in Agricultural Mechanization 
Georgacakis, Dimitris, M.S. in Agricultural Engineering 
Panek, James E., M.S. in Agricultural Mechanization 
Zareii, Essmail, M.S. in Agricultural Engineering 
Yahya, Rafi K., M.S. in Agricultural Mechanization 
Brooks, Jr., Perry M., M.S. in Agricultural Mechanization 
Ferguson, John H., M.S. in Agricultural Mechanization 
Krueger, Daniel C., M.S. in Agricultural Mechanization 
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APPENDIX 3 
Agricultural Experiment 
Station Bulletins 
(Boldface indicates Agricultural Engineering authors) 
Title and Author(s) Date 
Why Build a Silo and How. J. C. Wooley, E. A. Trowbridge 
and A. C. Ragsdale. 
1924 
Production and Feeding of Silage. L. J. Stadler, M. M. Jones, Nov. 1924 
C. W. Turner and P. M. Bernard. (Revised Jul. 1930). 
The Draft of Farm Wagons as Affected by Height of Wheel Dec. 1925 
and Width of Tire. J. C. Wooley and M. M. Jones. 
Farm Lighting Systems. M. M .. Jones. Nov. 1926 
Use of Electricity on Missouri Farms. R. R. Parks. Feb. 1929 
Control of Gullies. R. E. Uhland and J. C. Wooley. 1929 
The Combine Harvester in Missouri. M. M. Jones. May 1930 
Silo Filling Methods and Costs. M. M. Jones and Dwight B. May 1931 
Smith. 
The Durability of Fence Posts. J. C. Wooley. Jul. 1932 
Effect of Treatment on Fence Posts. J. C. Wooley. Jan. 1937 
Terracing:._An Important Step in Erosion Control. M. W. Jul. 1938 
Clark and J. C. Wooley. (Reprinted Jul. 1940). 
Combine Harvesters in Missouri. M. M. Jones and R. P. Apr. 1941 
Beasley. 
The Missouri Soil Saving Dam. J. C. Wooley, M. W. Clark Oct. 1941 
and R. P. Beasley. (Revised Aug. 1946). 
Farm Tractors, Their Care, Operation and Maintenance. May 1943 
M. M. Jones and Lloyd E. Hightower. 
Corn Tillage Studies on Rolling Putnam Silt Loam. M. M. Aug. 1943 
Jones and R. P. Beasley. 
The Missouri Soil Saving Dam. J. C. Wooley, M. W. Clark Aug.1946 
and R. P. Beasley. 
Terracing for Erosion Control. M. W. Clark andJ. C. Wooley. Jul. 1947 
Buildings for the Dairy Enterprise. J. C. Wooley, K. B. Huff, 
R. E. Stewart, and A. C. Ragsdale. 
Sep. 1951 
Hay and Ensilage Harvesting Costs. C. L. Day. Oct. 1951 
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565 Seedbed Preparation for Wheat Following Lespedeza. C. L. Jan. 1952 
Day and M. M. Jones. 
566 Characteristics of Farm Ponds as Affected by Topography Jan. 1952 
and Design. R. P. Beasley. 
586 Heating Rural Homes with Space Heaters. R. E. Stewart and Aug.l952 
Ross A. Phillips. 
596C Progress in Agricultural Machinery. J. C. Wooley and M. F. Jun. 1955 
Miller. 
629 Farm Irrigation Systems. R. P. Beasley. Aug. 1954 
634 Recommendations and Requirements for Slaughtering Sep. 1954 
Plants. D. E. Brady, Merle L. Esmay and John McCutchen. 
635 Using LP Gas as a Tractor Fuel. C. L. Day, M.D. Cannon Oct. 1954 
and M. M. Jones. 
655 Sheep Housing and Equipment. J. C. Wooley, M. L. Esmay May 1955 
and A. J. Dyer. 
662 Farm Tractor Costs. C. L. Day and M. M. Jones. Oct. 1955 
691 A System for Pond Water Purification. T. 0. Hodges and Aug. 1957 
M.D. Shanklin. 
694 Above Ground Gasoline Storage. D. B. Brooker. Oct. 1957 
696 Silage-Feed of Excellent. A. J. Dyer, William E. Pugh, E. L. 
Pinnell, Joe D. Baldridge, W. J. Murphy, B. L. O'Dell, T. 0. 
Hodges, Ralph L. Ricketts, Frank Miller, and Paul H. 
Jan. 1958 
Bebermeyer. 
699 A New Method of Terracing. R. P. Beasley. (Revised Jul. Apr. 1958 
1963). 
703 Water Livestock the Automatic Way. K. L. McFate and Apr. 1958 
C. L. Day. 
715 Calibrate Your Sprayer to Save Money and Get Good Con- Oct. 1958 
trol. C. L. Day, R. E. Larson and M. R. Gebhardt. 
777 The Weather and Hay Making in Missouri. Earl Borgman 
and D. B. Brooker. 
1961 
848 How to Calibrate Your Sprayer. M. R. Gebhardt and C. L. May 1966 
Day. 
852 Reduced Tillage in Corn Production. F. D. Whitaker, J. S. 1966 
McKibben and M. M. Jones. 
853 Fertilizing Corn During Dry Years. F. D. Whitaker and H. G. 1966 
Heinemann. 
859 Water Livestock the Automatic Way. K. L. McFate and C. L. Mar. 1967 
Day. 
863 Electrically Operated Automatic Livestock Gate. J. S. Me- Jul. 1967 
Kibben, F. Obermiller and H. F. Mayes. 
882 What Makes Automated Systems Tick? M. E. Anderson, 1970 
Robert T. Marshall and James R. Fischer. 
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Circular 
APPENDIX 4 
Agricultural Extension 
Service Circulars 
(Boldface indicates Agricultural Engineering authors) 
No. Title and Author(s) 
124 Better Concrete on the Farm. J. C. Wooley. 
151 Poultry Equipment Made at Home. Berley Winton and W. C. Boney. 
158 Handling Explosives on the Farm. A. J. McAdam. 
190 The Use of Dynamite for Ditch Blasting. A. J. McAdam. 
198 Water for the Farmstead . J. C. Wooley. 
203 Disposal of Household Wastes. J. C. Wooley. 
247 Farm Building Plans. J. C. Wooley. 
248 Terracing Farm Lands. Claude K. Shedd. 
255 Better Concrete on the Farm. J. C. Wooley. 
258 Water and Sewage Disposal Systems. R. W. Oberlin. 
260 Water for the Farmstead. J. C. Wooley. 
277 Missouri Type Milk Houses. M. J. Regan and R. W. Oberlin. 
281 Temporary Silos . G. E. Martin. 
297 Cobblestone Construction for Farm Buildings. R. W. Oberlin. 
299 The Missouri Egg Cooler. Berley Winton and R. W. Oberlin. 
305 Farm Building Plans. J. C. Wooley and R. W. Oberlin. 
317 Terracing to Prevent Erosion. G. E. Martin. 
320 Remodeling the Square House . J. C. Wooley and Frank Clark. 
327 Temporary Silos. G. E. Martin. 
346 Temporary Silos. K. B. Huff. 
351 Farm Ponds in Missouri. Marion W. Clark. 
355 Terrace Outlets for Missouri. Marion W. Clark. 
361 Improvements of Farm Ponds and Watersheds for Erosion Control 
and Wildlife Production. Werner 0. Nagel and M. W. Clark. (Re-
printed Nov. 1938). 
362 Conserving Soil with Natural Grass Waterways. W. R. Tascher and 
Marion W. Clark. 
365 Conserving Soil by Contour Farming. Marion W. Clark and W. R. 
Tascher. 
368 Conserving Soil by Strip Cropping. W. R. Tascher and Marion W. 
Clark. 
Date 
Apr. 1923 
Aug. 1924 
Jan. 1925 
Oct . 1927 
Apr. 1928 
Jun . 1928 
Apr. 1930 
Apr. 1930 
Jul. 1930 
Aug . 1930 
Aug . 1930 
Jul. 1931 
Sep. 1931 
Dec. 1932 
Dec. 1932 
Jun. 1933 
Feb. 1935 
Mar. 1936 
Jul. 1935 
Jul. 1935 
Aug. 1936 
Dec. 1936 
Apr. 1937 
Apr. 1937 
May 1937 
Jun . 1937 
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369 Native Lumber Silos. K. B. Huff. Sep. 1937 
374 Farm Lighting. K. B. Huff. Jan. 1938 
384 Poultry House Remodeling. C. E. Bode and K. B. Huff. May 1938 
392 Improvement of Farm Ponds and Watersheds for Erosion Control 
and Wildlife Production. Werner 0. Nagel and Marion W. Clark. 
Nov. 1938 
398 Building with Rock. K. B. Huff. Jan. 1939 
399 Conserving Soil by Contour Farming. Marion W. Clark and W. R. Feb. 1939 
Tascher. 
401 Water and Sewage Disposal for Farm Homes. J. C. Wooley, M. M. Mar. 1939 
Jones and K. B. Huff. 
404 The Missouri Summer Range Shelter. D. D. Moyer and K. B. Huff. May 1939 
407 Loading Livestock. K. B. Huff. Jun. 1939 
411 A Low Cost Kitchen Water System. K. B. Huff. Jan. 1940 
413 Farm Water Systems. J. C. Wooley, M. M. Jones and K. B. Huff. Feb. 1940 
419 Homemade Poultry Equipment. D. D. Moyer and K. B. Huff. Jun. 1940 
429 Low Cost Poultry Housing. C. E. Rodhe and K. B. Huff. Jul. 1941 
433 Water Management for the Farm. M. W. Clark and J. C. Wooley. Aug. 1941 
434 Diversion Dikes and Channels for Saving Soil. M. W. Clark. Sep. 1941 
436 Four Types of Hog Houses. J. C. Wooley and K. B. Huff. Nov. 1941 
438 Conserving Soil with Natural Grass Waterways. W. R. Tascher and Jan. 1942 
M. W. Clark. 
439 Planning the Farmstead. J. C. Wooley and K. B. Huff. Jan. 1942 
446 Combination Brooder and Range Shelter for the Family Poultry Mar. 1942 
Flock. E. T. lstschner, M. W. Clark and C. E. Rohde . 
449 Mower Repair and Adjustment. M. M. Jones and Lloyd E. High- Feb. 1942 
tower. (Reprinted May 1945). 
459 Home Equipment to Lay Out Guide Lines for Contour Farming. Mar. 1942 M. W. Clark andRalph Ricketts. 
460 Converting a Slip Scraper Into a One-man Tractor Scraper. J. C. Apr. 1942 Wooley. 
470 Dairy Farm Building Plans. J. C. Wooley and A. C. Ragsdale. Jul. 1942 
471 Plans forHog Houses. J. C. Wooley and R. L. Ricketts. Jul. 1942 
472 Plans for Buildings and Equipment for Beef Cattle, Sheep and Work 
Stock. J. C. Wooley and R. L. Ricketts. Jul. 1942 
473 Plans for Poultry Buildings. J. C. Wooley and R. L. Ricketts. Jul. 1942 
474 Plans for Storage Buildings. J. C. Wooley and R. L. Ricketts. Jul. 1942 
475 Plans for Farm Houses. J. C. Wooley and R. L. Ricketts. Jul. 1942 
479 A Self Feeder for Hogs. J. C. Wooley and M. W. Clark. Sep. 1942 
480 Storing the Family Food Supply. J. W. C. Anderson and K. B. Huff. Oct. 1942 
482 Farm Ponds in Missouri. M. W. Clark. Jan. 1943 
484 Home Made Stock Tank Heaters. R. L. Ricketts, M. W. Clark and 
M. J. Regan. Jan. 1943 
486 A Homemade Electric Brooder. M. M. Jones and C. E. Rohde. Feb. 1943 
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489 Home Made Field Cultivators. J. R. Paulling, M. W. Clark and Apr. 1943 
R. L. Ricketts. 
491 Stanchions for Dairy Cows. E. T. ltschner and R. L. Ricketts. May 1943 
496 Homemade Driers for Fruit and Vegetables. Flora L. Carl and Sep. 1943 
M. W. Clark. 
509 Temporary Silos. R. L. Ricketts and M. W. Clark. Jun. 1944 
523 All-Weather Stock Water Tank. M. W. Clark, R. L. Ricketts and Aug. 1947 
H. J. Hall (1st edition Dec. 1945). 
531 Homemade Poultry Equipment. E. B. Winner, R. L. Ricketts and 
K. B. Huff. 
Jul. 1946 
532 Poultry House Remodeling. E. B. Winner, R. L. Ricketts and 
K. B. Huff. 
Jul. 1946 
533 A Fast Way to Seed Hairy Vetch in Cotton. J. R. Paulling and 
R. L. Ricketts. 
Jul. 1946 
536 The Missouri Range Shelter. E. B. Winner and K. B. Huff. Aug. 1947 
545 Automatic Poultry Waterers. R. L. Ricketts and E. B. Winner. Jun. 1947 
549 Missouri Multi-Unit Poultry Houses. E. B. Winner, R. L. Ricketts Aug. 1947 
and K. B. Huff. 
557 Water Management for the Farm-Conserving Soil and Water for Apr. 1948 
Efficient Production of Crops and Livestock. M. W. Clark and 
J. C. Wooley. 
565 Improve Ponds and Watersheds. W. 0. Nagel and M. W. Clark. Aug. 1948 
570 A Curved-Roof Storage Building for Machinery. R. L. Ricketts and Mar. 1949 
J. C. Wooley. 
572 Storing the Family Food Supply. Clyde R. Cunningham, R. L. Sep. 1949 
Ricketts, and Flora L. Carl. 
583 Farm Ponds in Missouri. M. W. Clark. Jun. 1950 
600 Plans for Hog Houses and Equipment. J. C. Wooley and R. L. Jul 1951 
Ricketts. 
601 Water Systems for Farm Houses. R. L. Ricketts and Herman J. Hall. Aug. 1951 
606 Specifications for the Combination Milking Barn and Milk House. Nov. 1951 
K. B. Huff, R. E. Stewart, J. E. Edmondson, J. L. Rowland and John 
H. McCutchen. 
607 The Farm House Utility Room. Madonna Fitzgerald, Louise Wood- Jan. 1952 
ruff and R. L. Ricketts. 
610 Improve Ponds and Watersheds-Save Soil and Wildlife. W. 0. Jan. 1952 
Nagel, M. W. Clark and Herman J. Hall. 
639 Grass Silage. John F. Lasley, SamuelS. Rowe, J. Ross Fleetwood, Apr. 1953 
Harry A. Herman, E. T. ltschner, and Merle L. Esmay. 
642 Sewage Disposal Systems for Farm and Suburban Homes. Ralph R. Dec. 1953 
Ricketts, Merle L. Esm;ty a11d staff. meJ:!lbers of the J10issouri 
Division of Health, Jefferson City, Missouri. 
665 Grass Silage. John F. Lasley, SamuelS. Rowe, J. Ross Fleetwood, Apr. 1956 
E. T. Itschner, Paul R. Cornelison and R. L. Ricketts. 
667 Good Fences for Your Farm. Carl N. Scheneman and Albert R. Jun. 1956 
Hagan. 
673 Farmstead Rearrangement. R. L. Ricketts. Mar. 1958 
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741 
747 
755 
796 
894 
897 
914 
924 
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Electric Heat for Missouri Farms. K. L. McFate. 
Insulation and Ventilation for Missouri Homes . K. L. Mcfate. 
Multi-Use Fallout Shelter. H. J. Hall and C. E. Stevens. 
Which Mill for Your Processing System. K. L. Mcfate. 
How to Calibrate Your Sprayer. M. R. Gebhardt and C. L. Day. 
Planning Comfort Conditioned Milking Facilities. K. L. Mcfate and 
F. M. Crawford. 
Simple Home Plumbing Repairs. M. M. Jones. 
Insulation, Ventilation and Moisture Control for Your Home. K. L. 
McFate. 
Jul. 1961 
Oct. 1901 
Nov. 1901 
Nov. 1963 
jan . 1968 
Feb. 1969 
jul. 1972 
jul. 1973 
Bulletin 
No. 
197 
209 
218 
226 
425 
436 
449 
451 
460 
468 
471 
APPENDIX 5 
Missouri Agricultural 
Experiment Station 
Research Bulletins 
(Boldface indicates Agricultural Engineering authors) 
Title and Author(s) 
Power, Labor and Machinery Costs in Crop Production. 
D. D. Smith and M. M. Jones. 
Efficiency of Work Horses of Different Ages and Body 
Weights. R. C. Proctor, Samuel Brody, M. M. Jones and 
D. W. Chittenden. 
Farm Building Studies in Northwest Missouri. J. C. 
Wooley. 
A Drawbar Dynamometer and its Use in Soil Tillage 
Experiments. G. W. Giles. 
Influence of Temperature, 50° to 105°F, on Milk Production 
and Feed Consumption in Dairy Cattle. A. C. Ragsdale, 
Samuel Brody, H. J. Thompson and D. M. Worstell. 
Influence of Temperature, 50° to 105°F, on Water Con-
sumption in Dairy Cattle. H. J. Thompson, D. M. Worstell 
and Samuel Brody. 
Influence of Temperature, 50° to 0°F and 50° to 95°F, 
on Milk Production, Feed and Water Consumption and 
Body Weight in Jersey and Holstein Cows. A. C. Ragsdale, 
D. M. Worstell, H. J. Thompson and Samuel Brody. 
Influence of Ambient Temperature, 0° to 105°F, on Insen-
sible Weight Loss and Moisture Vaporization in Holstein 
and Jersey Cattle. H. J. Thompson, R. M. McCroskey and 
Samuel Brody. 
Milk Production and Feed and Water Consumption Re-
sponses of Brahman, Jersey and Holstein Cows to Changes 
in Temperature, 50° to 105°F and 50° to 8°F. A. C. Ragsdale, 
H. J. Thompson, D. M. Worstell and Samuel Brody. 
A Field Study of Practice in Loose Housing of Dairy 
Cattle in Missouri. R. E. Stewart. 
Influence of Increasing of Temperature, 40° to 105°F on 
Milk Production in Brown Swiss Cows, and on Feed and 
Water Consumption and Body Weight in Brown Swiss and 
Brahman Cows and Heifers. A. C. Ragsdale, H. J. 
Thompson, D. M. Worstell and Samuel Brody. 
Date 
Jun. 1933 
May 1934 
Aug. 1934 
Jun. 1935 
Nov. 1948 
Mar. 1949 
Sep. 1949 
Oct. 1949 
Sep. 1950 
Dec. 1950 
Feb. 1951 
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479 Influence of Temperature on Insensible Weight Loss and Jul. 1951 
Moisture Vaporization in Braham, Brown Swiss, Holstein 
and Jersey Cattle. H. J. Thompson, R. M. McCroskey and 
Samuel Brody. 
481 Influence of Environmental Temperature, 0° to l05°F, on Jul. 1951 
Hair and Skin Temperatures and on the Partition of Heat 
Dissipation Between Evaporative and Non-Evaporative 
Cooling in Jersey and Holstein Cattle. H. J. Thompson, 
D. M. Worstell and Samuel Brody. 
484 Effect of Increasing Temperatures, 65° to 95°F, on the Oct. 1951 
Reflection of Visible Radiation from the Hair of Brown 
Swiss and Brahman Cows. R. E. Stewart, E. E. Pickett 
and Samuel Brody. 
486 Some Tests of Jacketed Space Heaters for Heating Small Nov. 1951 
Farm Dwellings. C. A. Reaves and R. E. Stewart. 
489 Influence of Environmental Temperature, 0° to 105°F, on Jan. 1952 
Hair and Skin Temperature of Holstein, Jersey, Brown 
Swiss, and Brahman Cattle, with Notes on the Thermal 
Properties of Hair and Skin. H. J. Thompson, D. M. 
Worstell and Samuel Brody. 
509 A Comparison of Radiant and Circulating Space Heaters Oct. 1952 
in Farm Dwellings. R. A. Phillips and R. E. Stewart. 
521 The Effect of Humidity on Milk Production and Composi- Apr. 1953 
tion, Feed and Water Consumption, and Body Weight in 
Cattle. A. C. Ragsdale, H. J. Thompson, D. M. Worstell 
and Samuel Brody. 
527 Young Dairy Calf Housing in Missouri. M. L. Esmay, Sep. 1953 
H. F. Williams and B. E. Guyer. 
531 The Effect of Humidity on Insensible Weight Loss, Total Sep. 1953 
Vaporized Moisture, and Surface Temperature in Cattle. 
H. J. Thompson, D. M. Worstell and Samuel Brody. 
542 Effect of Temperature Upon Heat Exchanges in Dairy 
Barns. H. J. Thompson. 
Mar. 1954 
544 Hydraulic Tests of Erosion Control Structures . R. P. Beas- Mar. 1954 
ley and H. J. Hall. 
545 The Effect of Wind on Milk Production, Feed and Water Apr. 1954 
Consumption and Body Weight in Dairy Cattle. Samuel 
Brody, A. C. Ragsdale, H. J. Thompson and D. M. Worstell . 
548 The Effect of Wind on Evaporative Cooling and Surface Jun. 1954 
Temperature in Dairy Cattle. H. J. Thompson, R. G. Yeck, 
D. M. Worstell and Samuel Brody. 
556 The Thermal Effects of Radiation Intensity (Light) on Jul. 1954 
Milk Production, Feed and Water Consumption, and Body 
Weight in Holstein, Jersey and Brahman Cows at Air 
Temperatures 45°, 70° and 80°F. Samuel Brody, A. C. 
Ragsdale, H. J. Thompson and D. M. Worstell. 
122 
S61 Effect of Radiation Intensity on Hair and Skin Tempera- Sep. 19S4 
tures and on Respiration Rates of Holstein, Jersey and 
Brahman Cattle at Temperatures 4S0 , 7ao and 8aoF. R. E. 
Stewart and Samuel Brody. 
S78 Milk Production, Feed and Water Consumption, and Body Feb. 19SS 
Weight of Jersey and Holstein Cows in Relation to Several 
Diurnal Temperature Rhythms. Samuel Brody, A. C. Rags-
dale, R. G. Yeck and Dorothy Worstell. 
S89 Treatment of Surface Water Supplies for the Farm Home. Jul. 19SS 
Merle L. Esmay, Buford E. Guyer, Milton D. Shanklin 
and L. E. Tempel. 
S93 Interrelations Between Temperatures of Rumen (At Various Oct. 19SS 
Depths), Rectum, Blood and Environmental Air; and the 
Effects of an Antipyretic, Feed and Water Consumption. 
Samuel Brody, H. E. Dale and R. E. Stewart. 
S9S Heat and Moisture Removed by a Dairy Stable Ventilation Dec. 19SS 
System During Diurnal Temperature Rhythms. R. G. Yeck. 
S99 Hydraulic Tests of Erosion Control Structures. Sliced- Jan. 19S6 
Inlet Type Entrance. R. P. Beasley and L. Donald Meyer. 
6aa Moisture Vaporization by Jersey and Holstein Cows During Feb. 19S6 
Diurnal Temperature Cycles as Measured with a Hygro-
metric Tent. R. G. Yeck and H. H. Kibler. 
618 Influence of Humidity and Wind on Heat Loads Within Jan. 19S7 
Dairy Barns. H. J. Thompson. 
64S Stable Heat and Moisture Dissipation with Beef Calves Oct. 19S7 
at Temperatures of sao and 8aoF. R. G. Yeck. 
6S6 Effects of Growth and Environmental Temperature on Feb. 19S8 
Surface Temperatures of Beef Calves. R. E. Stewart and 
M.D. Shanklin. 
66a Design Data for Above-Ground Horizontal Silos, I. Grass, 
Legume and Wheat Silage. M. L. Esmay, D. B. Brooker 
Mar. 19S8 
and J. S. McKibben. 
662 Effects of Environmental Factors on Absorption of Radia- Mar. 19S8 
tion from a 1aaoF Surface by Cold Plates. C. N. Hinkle 
and R. E. Stewart. 
67a Relief of Thermally-Induced Stress in Dairy Cattle by 
Radiation Cooling. M.D. Shanklin and R. E. Stewart. 
Jul. 19S8 
67S Some Quality Factors of Pond Water in Selected Areas Oct. 19S8 
of Missouri. T. 0. Hodges and M.D. Shanklin. 
682 Field Tests of a Pond Water Treating System. T. 0. Hodges, Oct. 19S8 
J. E. Edmondson and M.D. Shanklin. 
683 Effects of Constant Environmental Temperatures of sao 
and 8aoF on the Feed and Water Consumption of Brahman, 
Nov. 19S8 
Santa Gertrudis and Shorthorn Calves During Growth. 
H. D. Johnson, A. C. Ragsdale and R. G. Yeck. 
123 
701 Vaporization Rates and Heat Tolerance in Growing Short- Jul. 1959 
horn, Brahman and Santa Gertrudis Calves Raised at 
Constant 50° and 80°F Temperatures. H. H. Kibler and 
R. G. Yeck. 
715 The Tractive Force Theory Applied to Stability of Open Oct. 1959 
Channels in Cohesive Soils. E. T. Smerdon and R. P. 
Beasley. 
741 Flow of Colloidal Suspensions Through Porous Media Jul. 1960 
as Related to Reservoir Sealing. R. Bruce Curry and 
R. P. Beasley. 
749 Effects of Compaction on Critical Tractive Forces in Cohe- Sep. 1960 
sive Soils. J. M. Laflen and R. P. Beasley. 
759 Stable Heat and Moisture Dissipation with Dairy Calves Nov. 1960 
at Temperatures of 50° and 80°F. R. G. Yeck and R. E. 
Stewart. 
760 Design Data for Above-Ground Horizontal Silos, II. Nov. 1960 
Chopped Corn. D. B. Brooker and J. S. McKibben. 
778 Terrace Channel Design Using the Spatially Varied Flow Jul. 1961 
and Tractive Force Theories. D. K. McCool and R. P. 
Beasley. 
784 The Influence of Soil Textural Stratification and Compaction Oct. 1961 
on Moisture Flow. J. R. Eagleman and V. C. Jamison. 
786 The Effects of Constant Environmental Temperatures, Oct. 1960 
50° to 80°F on the Feed and Water Consumption of Holstein, 
Brown Swiss and Jersey Calves. H. D. Johnson, A. C. 
Ragsdale and R. G. Yeck. 
791 Effect of Various Temperature-Humidity Combinations Feb. 1962 
on Milk Production of Holstein Cattle. H. D. Johnson, 
A. C. Ragsdale, I. L. Berry and M. D. Shanklin. 
792 Vaporization Rates in Brown Swiss, Holstein and Jersey Feb. 1962 
Calves During Growth at Constant 50° Temperatures. 
H. H. ·Kibler, R. G. Yeck and I. L. Berry. 
794 Effect of Humidity and Total Room Heat and Vapor Feb. 1962 
Dissipation of Holstein Cows at 65, 80 and 90°F. B. F. 
Cargill, R. E. Stewart and H . D. Johnson. 
802 Physical Factors Affecting Thermal Insulation of Livestock Jul. 1961 
Hair Coats. I. L. Berry and Milton D. Shanklin. 
808 Influence of Radiant Heat Sink on Thermally-Induced Jul. 1962 
Stress in Dairy Cattle. Robert L.Bedwell and Milton D. 
Shanklin. 
817 Sealing Farm Ponds in Missouri. V. C. Jamison and J. F. Feb. 1963 
Thornton. 
837 Weather Analysis for Crop Drying. D. B. Brooker and Aug. 1963 
J. D. McQuigg. 
851 A Hydrodynamic Analog Study of Grain Aeration Cooling. Feb. 1964 
Gary A. Hohner and D. B. Brooker. 
124 
852 The Effect of Flow Velocity and Tide Joint Spacing and Feb. 1964 
Misalignment on the Head Exerted Against Soil Surround-
ing Farm Drain Tile. B. H. Nolte and R. P. Beasley. 
855 Characteristics of Flow in Trapezoidal and Triangular 
Irrigation Furrows. John F. Thornton and Robert P. Beasley. 
Mar. 1964 
863 Hydrologic Investigations of the Burge Branch Watershed 
for 1960, 1961, 1962 Water Years. D. D. Hale and R. P. 
May 1964 
Beasley. 
864 Resistance of Hay to Air Flow. C. L. Day. Jun. 1964 
865 Age and Temperature Effects on TON, on Water Con- Aug. 1964 
sumption and Balance of Dairy Calves and Heifers Ex-
posed to Environmental Temperatures of 35o to 95°F. H. D. 
Johnson and R. G. Yeck. 
891 Bulk Density of Chopped Alfalfa. C. L. Day and H. H. Aug. 1965 
Panda. 
892 Non-Linear Air Flow Patterns in Grain Drying Systems. Aug. 1965 
D. B. Brooker. 
893 Acclimation of Holstein Cattle to 80°F (29°C) Temperature Sep. 1965 
Changes in Heat Producing and Heat Dissipating Systems. 
H. H Kibler, H. D. Johnson, M. D. Shanklin and LeRoy 
Hahn. 
902 Temperature and Controlled Feeding Effects on Lactation Feb. 1966 
and Related Physiological Reactions of Cattle. H. D. John-
son, H. H. Kibler, I. L. Berry, 0. Wayman and C. P. 
Merilan. 
909 Physical Properties of Alfalfa Hay: (1) Specific Weight Jun. 1966 
of Chopped Hay Fragments, (2) Porosity of Hay Masses. 
C. L. Day and H. H. Panda. 
913 Energetic Efficiency of Lactating Dairy Cows: Effects of Sep. 1966 
Controlled and Ad Libitum Feeding at 18°C and 31°C 
Temperatures. H. H. Kibler, H. D. Johnson and I. L. 
Berry. 
916 Heat and Acclimation Influence on Lactation of Holstein Jan. 1967 
Cattle. H. D. Johnson, LeRoy Hahn, H. H. Kibler, M. D. 
Shanklin and J. E. Edmondson. 
922 Effect of Erosion on Water Infiltration Rates. G. W. Powell Apr. 1967 
and R. P. Beasley. 
926 Packaging and Handling Silage in Bags. Donald B. Brook-
er, J. S. McKibben and George B. Garner. 
Sep. 1967 
936 Evaluation of Spray Deposits from Low Volume Spray 
Nozzles. L. E. Bode, M. R. Gebhardt and C. L. Day. 
Mar. 1968 
939 Reservoir Sedimentation Survey Methods. D. L. Rausch May 1968 
and H. G. H;einemann. 
946 An Evaluation of Herbicide Incorporation Equipment. Feb. 1969 
L. E. Bode, K. H. Read, M. R. Gebhardt and C. L. Day. 
125 
952 Irrigation Potential of Missouri Claypan Prairie Regions. Apr. 1969 
Leonard L. Keeton, Jr. and C. F. Cromwell, Jr. 
966 Hay Handling System Comparison (Baled Hay vs. Chopped Sep. 1969 
Hay). James C. Frisby, Fredric A. Martz and Stanley 
F. Meyer. 
974 Hydrology of a Claypay Watershed. K. E. Saxton and Jul. 1970 
F. D. Whitaker. 
975 Thermal Regulation in Cattle at 2° to 35° as Influenced Oct. 1970 
by Controlled Feeding, Ag Libitum Feeding and Fasting. 
H. H. Kibler, H. D. Johnson, LeRoy Hahn and Milton D. 
Shanklin. 
1009 A Comparison of Enclosed Confinement and Outdoor Jan. 1975 
Nursery and Growing-Finishing Systems of Swine Pro-
duction. W. D. Sprouse, T. L. Veum, K. L. McFate and 
G. A. Grimes. 
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APPENDIX 6 
Agricultural Experiment 
Station Circulars 
(Boldface indicates Agricultural Engineering authors) 
Circular 
No. Title and Author(s) 
98 The Mangum Terrace. E. W. Lehmann and F. L. Duley. 
Supplement to Circular 98. Patterson Bain, Jr. (Reprinted 
Jul. 1923). 
108 Durability of Fence Posts. J. C. Wooley. 
131 Home Made Labor Saving Devices for the Hog Farm. 
J. C. Wooley. 
165 The Relation of Electricity to Missouri Agriculture. R. R. 
Parks and J. C. Wooley. 
213 The Appraisal of Farm Buildings. J. C. Wooley and 
R. P. Beasley. 
217 Adapting Horse-Drawn Mowers to Tractor Power. L. E. 
Hightower. 
219 Ventilation of Animal Shelters. J. C. Wooley. 
232 Plow Adjustment and Operation. M. M. Jones and 
L. E. Hightower. 
240 Emergency Storage for Soybeans. J. C. Wooley. 
252 Rental Rates for Farm Machines. M. M. Jones and 
L. E. Hightower. 
255 Salvaging Bale Ties. J. C. Wooley. 
279 Farm Building Repair. J. C. Wooley. 
282 Saving Gasoline on the Farm. M. M. Jones. 
284 Building a Sweep Rake. M. M. Jones. 
296 The Curved Roof Machinery Building. R. L. Ricketts 
and J. C. Wooley. 
325 Saving Gasoline on the Farm. M. M. Jones. (Revision of 
Circular 282 published Nov. 1934). 
Date 
Sep. 1920 
Feb. 1922 
Dec. 1922 
1924 
Jan. 1928 
Oct. 1941 
Dec. 1941 
Mar. 1942 
May 1942 
Aug. 1942 
Jan. 1943 
Mar. 1943 
Sep. 1943 
Nov. 1943 
Feb. 1944 
Nov. 1944 
Oct. 1950 
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